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1.0 BACKGROUND

1.1 INTRODUCTION

The purpose of this Removal Action Work Plan (RAP) is to present an immediate

removal strategy for soil in the trichloroethylene (TCE) fill area of The Lockformer

Company (Lockformer) facility located at 711 West Ogden Avenue, Lisle, Illinois (site).

1.2 OBJECTIVE

The objective of the removal action presented in this work plan is to effectively reduce

the elevated concentrations of TCE in soil in the vicinity of the former TCE fill pipe on

the west side, and under, of the Lockformer building and lessen the potential for

migration of this contamination to groundwater.

1.3 SITE DESCRIPTION

The site is located in south-central DuPage County, Illinois (Figure 1). The site consists

of an east and west parcel that encompass a total of 18.5 acres (Figure 2). The east parcel

consists of approximately 6.54 acres and is occupied by a single structure with associated

landscaped and drive/parking areas. The structure is utilized by Lockformer as a

manufacturing facility for production of sheet metal processing equipment and roll

forming machines. The west parcel consists of approximately 11.96 acres of

undeveloped land. The site is located in a mixed area of industrial, commercial, and

residential use, approximately 1,300 to 1,800 feet west of Interstate 355.

The site is bounded to the north by Ogden Avenue, beyond which exists a residential

subdivision; to the east by new construction (Bill Kay car dealership); to the south by a

surface water retention basin servicing the Bill Kay property (beyond which exist
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single-family homes) and the Burlington Northern railroad (beyond which exists St.

Joseph's Creek); and to the west by a multi-unit commercial building.

Soil impacted by TCE was first discovered in the fall of 1991 during underground utility

(water line) repair work conducted at the west side of the site building. The largest

source of the impacts is believed to have resulted from filling operations of the roof-

mounted TCE tank formerly located at the site. The tank was located on the roof of the

west side of the building (Figure 2) and was equipped with metal fill and vent pipes that

extended down the west building wall to approximately 4 feet above grade.

1.3.1 Topography

Clayton obtained and reviewed a topographical survey for the vicinity of the site from

DuPage County. The topographical information for the site is illustrated in Figure 3. In

general, the site's west parcel is higher in elevation than the east parcel. However, both

parcels slope to the south/southwest. The eastern portion of the east parcel slopes east. A

low-lying (ditch) right-of-way is located at the western edge of the east parcel and the

eastern edge of the west parcel. Elevations on the east parcel range from approximately

714 feet above mean sea level (msl) adjacent to Ogden Avenue to approximately 700 feet

above msl at the most southwestern portion of the parcel. Elevations on the west parcel

range from approximately 714 feet above msl adjacent to Ogden Avenue to

approximately 684 feet above msl at the southern portion of the parcel.

1.3..2 Geology

The site is located within the Wheaton Morainal section of the Great Lakes physiographic

province. Based on the Illinois State Geological Survey (ISGS) Circular 460 Summary of

the Geology of the Chicago Area -1971, the uppermost surficial glacial deposits present

at the site consist of undifferentiated Valparaiso Moraine deposits. The Valparaiso
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Moraine includes a buried drift of questionable age, informally called the Lemont Drift,

which consists of yellow-gray silty till, sand and gravel, and dune sand. The deposits are

generally overlain by a thin Richland Loess or modem soil (Illinois State Water

Survey/Ground Water Resources ofDuPage County, Illinois - Cooperative Ground

Water Report 2-1962).

Based on the ISGS Circular 532 Potential for Contamination of Shallow Aquifers in

Illinois-1984, the site borders upon Cahokia Alluvium depicted as Ax deposits and/or Cl

depicted deposits. The Cahokia Alluvium consists of unconsolidated, poorly sorted sand,

silt, or clay containing local deposits of sandy gravel. These modem deposits are

generally found in floodplains of streams and rivers. The thickness of the alluvium is

variable and may directly overlie Silurian Age bedrock consisting primarily of dolomite.

Cl deposits consist of greater than 20 feet of glacial till (mainly pebbles and cobbles in a

clay, silt, and sand matrix, deposited directly by glacial meltwater) and other fine-grained

material of the Wisconsinan Glacial Stage. A thin layer of loess (windblown silt) and

modem soil, ranging in thickness from 0 to 2 feet, may mantle the glacial deposits in this

area.

The Paleozoic bedrock underlying the glacial deposits consists of about 3,500 feet of

consolidated, stratified, sedimentary rocks of Cambrian, Ordovician, and Silurian ages.

The formations dip gradually to the east and southeast at about 10 feet per mile and are

folded into a series of gentle anticlines and synclines. The glacial deposits at the subject

property rest upon a synclinal fold of Silurian-aged bedrock of the Niagaran Series. The

Niagaran rocks range from clean dolomite to highly silty, argillaceous, and cherty

dolomite with some thin shale beds and may contain reefs locally (Illinois State Water

Survey / Ground Water Resources ofDuPage County, Illinois - Cooperative Ground

Water Report 2-1962).
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Since beginning investigative activities in 1992, a series of subsurface investigations have

been conducted at the site to evaluate the extent of VOC contamination. The

investigations have included the advancement of approximately 146 soil borings to

facilitate the collection of discrete soil samples, and the installation of 46 monitoring

wells to facilitate the collection of groundwater samples for chemical analysis. A large

number of these soil borings and groundwater monitoring wells have been installed in the

vicinity of the TCE fill pipe source area. Several of these borings and groundwater

monitoring wells in the vicinity of the TCE fill pipe are depicted in Figure 4. Figure 4

also provides the lines for cross-sections SA-l/SA-1' and SA-2/SA-2.' Cross-section

SA-l/SA-1' appears in Figure 5. Cross-section SA-2/SA-2' appears in Figure 6.

Based on subsurface investigations previously conducted in the vicinity of the TCE fill

pipe, the lithologies underlying the source area consist of cohesive, silty clay glacial till

and fill from surface grade to an elevation of approximately 675 to 680 feet above msl.

The silty clay is underlain by a mass waste deposit of predominantly composed of sand

and gravel and containing variable amounts of silt and clay. It is readily distinguished by

its high percentage of angular gravel clasts composed of dolomite. It is typically very

poorly sorted, and grades to a sand and silt toward the base of the deposit at some

locations.

A cohesive, silty clay lower glacial till underlies the mass waste deposit at an elevation of

approximately 660 feet msl. The lower silty clay till extends down to approximately an

elevation of 643 to 650 feet msl, at which point it is underlain by a lower sand that

contains significant amounts of silt and clay.

The lower sand overlies Niagaran Series dolomite bedrock of Silurian age. The upper

weathered portion of the Silurian dolomite is encountered at an elevation of

approximately 630 msl. The competent dolomitic bedrock surface occurs at

approximately 620 to 625 feet msl.
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1.3.3 Hydrogeology and Contaminant Migration

Recent investigations in the area around the former TCE fill pipe have resulted in the

development of cross-sections SA-l/SA-1' and SA-2/SA-2' in Figures 5 and 6,

respectively. Soil analytical results for investigations taking place prior to February

2001 are summarized in Figures 7A through 7H. More detailed investigation of the

contamination in the source area near the TCE fill pipe was performed during the spring

and summer of 2001. The results of these investigative efforts have been summarized in

cross-sections SA-l/SA-1' and SA-2/SA-2.' The location of these cross-sections is

identified in Figure 4. Figures 8 and 9 illustrate the occurrence and variability of TCE

and cis-l,2-dichloroethene (cis-l,2-DCE) concentrations in the subsurface in the near

vicinity of the TCE fill pipe.

Figures 8 and 9 and groundwater monitoring in the vicinity of the former TCE fill pipe

indicate that contaminants originating from spills in this area migrate down through the

upper silty clay glacial till to the mass waste sand and gravel. In the process of migrating

vertically through the upper silty clay till, the TCE has migrated laterally to some degree.

This can be observed through a review of Figures 7 A through 7E. The seemingly erratic

occurrence of TCE to the west onto the MetCoil property away from the spill area is

likely to be the result of migration along coarser-grained lithologies or fractures that are

not lateral extensive to any great degree. Throughout all the field data collection efforts,

the general practice has been to obtain samples for laboratory analysis exhibiting the

highest field screening levels by photoionization detector. This would tend to identify the

most elevated occurrence of contamination in the subsurface. However, while an

expanse of the contamination to the west away from the source area can be observed in

Figures 7 A through 7E, the most significant mass of contamination still exists in close

proximity to the former TCE fill pipe. This can be observed through a review of the

analytical results from soil samples acquired in boring CSB-1201 and monitoring well

MV/-1108S, located in close proximity to the former TCE fill pipe. Some of the
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concentrations of TCE from soil samples in this area indicate the presence of pure phase

TCE.

Precipitation that infiltrates the surficial soils in the vicinity of the source area does

migrate laterally, as is evident by the lateral spreading of TCE away from the former TCE

fill pipe area in Figures 7A through IE. However, after some horizontal migration, the

infiltrating precipitation moves vertically through the upper silty clay till to reach the

mass waste sand and gravel. In the process of migrating through the upper silty clay till,

contamination is partitioned into the infiltrating soil water. This vertical migration of soil

water from upper silty clay till to the mass waste sand and gravel appears to have

distributed fairly uniform concentrations of TCE throughout the mass waste unit

everywhere in the vicinity of contamination occurrence in the overlying upper silty clay

till, and not outside this area. This would imply, as would be expected due to its

increased permeability, that migration in the mass waste sand and gravel is

predominantly vertical.

Contaminated soil water migrating vertically through the mass waste sand and gravel unit

in trie vicinity of the former TCE fill pipe ultimately encounters the lower silty clay till

unit at an elevation of approximately 660 feet msl. At no time during any of the borings

in the vicinity of the source area has an accumulation of groundwater in the mass waste

sand and gravel on top of the lower silty clay till been observed. Instead, it appears that

infiltrating soil water that moved down through the contaminated surficial soils around

the source area encounters this lower silty clay till and migrates laterally along its

surface. It appears that the surface of the lower silty clay till slopes to the west toward

the Ogden Corporate Center property. It also appears that some migration along this

surface has occurred toward the southwest to the vicinity of monitoring well MW-500D.

Once the upper surface of the lower silty clay till slopes below an elevation of

approximately 655 feet msl, a water table condition occurs within the coarse grain

lithologies of the mass waste unit. The occurrence of a water table condition within the

Removal Action Work Plan
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mass waste unit on top of the lower silty clay can be observed in monitoring well

MV/-522 to the west toward the Ogden Corporate Center property. Recent sample results

from this monitoring well recently exhibited concentrations of 273 micrograms per liter

(ug'L) of TCE and 57 jag/L of cis-l,2-DCE. The impacts of the runoff of contaminated

soil water along the surface of the lower silty clay till toward the west can be observed in

the soil sample obtained from the upper surface of this lower till in boring SB-807. This

soil sample, acquired from 48 to 50 feet in depth, exhibited a concentration of 51

milligrams per kilogram (mg/kg) of TCE.

Migration of contaminated soil water through the lower silty clay till to the lower sand in

the vicinity of the source area has not been observed in investigations to date. A review

of the TCE soil concentrations through the vertical thickness in the lower till on

cross-section in Figures 8 and 9 indicate that elevated concentrations of TCE occur along

the upper surface of the unit but dissipate significantly toward the base of the unit. Soil

sampling in the lower sand unit and groundwater sampling from monitoring well

MW-1108S, completed in the lower sand unit in the source area, have not detected any

occurrence of TCE.

Removal Action Work Plan
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2.0 SOIL REMEDIATION EVALUATION

2.1 SURFICIAL SILTY CLAY TILL

A review of the TCE concentrations depicted in cross-section SA-1 to SA-1' in Figure 8

indicates that separate phase TCE exists in the soils immediately in the area of the former

TCE fill pipe. Borings CSB-1201 and MW-1108S are located immediately adjacent to

the former fill pipe. These elevated TCE soil concentrations appear to exist to a depth of

approximately 20 feet. The elevated TCE contamination occurrence in this area is logical

since the hose connection losses from the TCE delivery truck and the losses from the fill

pipe overfills would have been expected to have occurred over this area.

One means by which to evaluate the source area is to estimate the mass of TCE present in

the surficial silty clay till over certain portions of the source area. Figure 10 presents an

irregular-shaped area where concentrations of TCE in the subsurface generally occur at

concentrations of 25 mg/kg or higher. The irregular-shaped source area in Figure 10 is

then subdivided into 10 smaller areas based on the distribution of borings across the

source area. This allows an analysis of the mass of TCE that exists in each subdivided

area based on the average of the laboratory analyses from that area. The average

concentration attributed to each of the 10 subdivided areas by depth in the silty clay

glacial till is presented in Table 1. Once the soil analysis is segregated by depth and

averaged over that depth interval for each subdivision area, then the mass contribution

from each area can be evaluated. Table 2 presents the results of this mass contribution

evaluation by area and depth across the area near the former TCE fill pipe.

The analytical evaluation presented in Table 2 appears to corroborate the visual

observations, when reviewing Figure 8, that a great portion of the mass of TCE in the

subsurface exists in the shallow silty clay glacial till immediately in vicinity of the former

TCE fill pipe. On a mass basis, it appears that approximately 79% of all the TCE mass in

Removal Action Work Plan
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the subsurface soils in the near vicinity of the fill pipe exists in the upper 20 feet of what

has been identified as Area 5.

As a result of the analysis and observations identified above, Lockformer will excavate

and remove for offsite disposal the glacial till in Area 5 to a depth of 20 feet. The

removal of this material will alleviate, to the extent practicable, the concern of separate

phase TCE still existing in soils of the source area. This action will result in the

excavation and offsite disposal of at least 710 cubic yards or approximately 1,070 tons of

soil that exist in Area 5.

2.2 MASS WASTE SAND AND GRAVEL

As described in the hydrogeology discussion provided in Section 1.3.3, the increased

permeabilities associated with the mass waste sand and gravel unit have been responsible

for vertical migration of elevated concentrations of TCE to the shallow, glaciofluvial

groundwater that occurs in areas away from the source area across the site. The degree to

which the mass waste sand and gravel has been impacted by releases occurring at the

source area can be reviewed in Figure 7F. Lockformer will remediate contaminated soils

in the mass waste sand and gravel unit utilizing a dual phase extraction system consisting

of soil vapor extraction (SVE) and groundwater withdrawl. Contaminated vapors

removed from the subsurface during vapor extraction efforts will be treated by utilizing

activated carbon prior to discharge to the atmosphere. Further details regarding the

installation and operation of the dual phase system area provided in Section 4.2 of this

work plan.

Removal Action Work Plan
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3.0 SITE MOBILIZATION

Excavation activities related to the Area 5 removal will be initiated within 60 days of the

approval of this RAP by the USEPA. It is anticipated that the SVE system installation

will be initiated within 30 days of the completion of the Area 5 backfilling.

3.1 SITE SAFETY

A copy of the Health and Safety Plan (HASP) for the Lockformer site is provided in

Attachment A.

3.2 PRE-WORK MEETING

Site safety orientation/training meetings (briefings) will be convened (1) before the field

team begins work at the site; (2) when there are modifications to the HASP that are

applicable to the field personnel; and (3) when additional personnel or subcontractors

begin work. Meetings will be attended by personnel involved in carrying out the project

and will be presided over by the SHSO or his/her designee.

The meeting agenda will include the following minimum activities:

• Review the HASP with the attendees.

• Distribute any HASP modifications.

• Collect the attendees' signatures acknowledging receipt and understanding of the site
and HASP and their agreement to comply with the plan (Tailgate Meeting Minutes
Form, Attachment A).

Removal Action Work Plan
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3.3 SITE CONTROL MEASURES

Site control will be implemented by installing orange snow-fence around the entire

working area. This area will extend at least as far from the working zone as the clean

zone perimeter identified in the HASP. The orange snow-fencing will prohibit casual

access to the working area.

3.4 SITE PREPARATION

The entire parking lot area west of the Lockformer manufacturing building and south of

the offices will need to be used for excavation, loading of trucks, and staging of trucks

during the removal operation. As a result, the area on the north end of the MetCoil

property will need to be mowed and graded (to the extent necessary) to accommodate

parking of employees of the manufacturing facility.

3.5 EMERGENCY RESPONSE CONTINGENCY PLAN

Emergency response procedures related to medical emergencies, fire and explosion,

chemical exposure, and unforeseen circumstances are discussed in Section 5.0 of the

HASP.

Removal Action Work Plan
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4.0 SCOPE OF WORK

The scope of work associated with this RAP consists of a combination of remedial

techniques that will be applied to the various unsaturated lithologies in and around the

source area associated with the former TCE fill pipe. The lithologies of concern consist

of the upper silty clay till that underlies the source area to approximately 20 feet below

ground surface (bgs) and the mass waste sand and gravel that underlies the source area

from approximately 30 feet bgs to 46 feet bgs.

Excavation and removal techniques will be used to address highly contaminated soil that

exists in the upper zone. Dual phase extraction will be used to remove residual

contamination that exists in the vicinity of the TCE fill pipe in the upper till and mass

waste unit that has the potential to impact site groundwater.

4.1 REMEDIAL EXCAVATION

Remedial activities in the upper silty clay till will consist of the removal by excavation of

Area 5 in Figure 10 to a depth of 20 feet. The soils in this area to a depth of 20 feet

contain TCE in separate phase. The material will be directly loaded and transported

offsite for treatment, followed by land disposal as hazardous waste at a subtitle C facility.

The soils will be transported to the Environmental Quality (EQ) Company facility in

Wayne, Michigan. Once at the EQ facility, the soils will be treated by chemical

oxidation to lower the concentration to below the land disposal restriction limit. After

treatment, the soils will then be deposited in the EQ subtitle C land disposal cell.

Due to the proximity of the source area to the site building, the east wall of the

excavation will require stabilization to support the structure. The area close to the

building also contains water, sanitary sewer, and storm sewer lines. It may be necessary

to excavate some shallow soils by hand to avoid damage to these lines.

Removal Action Work Plan
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The final excavation will be backfilled with clean soil containing greater than 50% silt

and clay, and compacted. The excavation will be filled with soils that exist onsite that

were generated from the Bill Kay Chevrolet retention basin excavation. The excavation

side walls will be cut back to the extent necessary to achieve backfill compaction

activities. The cut material will be transported offsite to EQ for disposal along with the

other soils excavated.

4.2 DUAL PHASE EXTRACTION SYSTEM

The mass waste sand and gravel unit that exists under areas of the upper silty clay till that

exhibit elevated concentrations of TCE will be remediated utilizing dual phase extraction

techniques. Figure 11 presents the conceptual dual phase extraction system design for the

mass waste sand and gravel. The design as depicted includes the installation of 17 dual

phase vertical extraction wells into the mass waste sand and gravel, and two dual phase

horizontal wells completed at a depth of approximately 15 feet in the silty clay upper

glacial till.

Each dual phase, vertical extraction well will function as a SVE recovery well for the

mass waste sand and gravel, and a groundwater recovery point for any groundwater

collecting on the surface of the lower till in the mass waste sand and gravel. Each dual

phase, vertical extraction well will be constructed with a sump at its base that is

completed three feet into the upper surface of the lower silty clay glacial till unit. The

sumps installed into the upper surface of the lower till will provide for collection of

groundwater as it accumulates on a seasonal or intermittent basis. Each of the 17 dual

phase, vertical extraction wells will be fitted with a pneumatic pump actuated by a float

sensor to discharge as groundwater collects in the sump. The groundwater discharged

from these pneumatic pumps will be directed to the equipment building identified in

Figure 11 where it will undergo treatment for removal of VOCs by a stacked tray

stripper. Upon removal of the VOCs, the water will be discharged to the local POTW via

permit.
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The 17 vertical dual phase wells will remove contaminants from the mass waste sand and

gravel through SVE. A network of gas probe monitoring points will be installed

throughout the area of the installation to allow monitoring of the area of influence and

degree of pressure drop in the subsurface. If the gas probe monitoring points indicate that

any portion of the treatment area does not attain sufficient withdrawal, then additional

SVE wells will be installed. A diagram outlining the general design components of each

of the vertical dual phase extraction wells is provided in Figure 12.

In addition to the 17 vertical, dual phase extraction wells installed at the site to address

contamination occurring in the mass waste sand and gravel, two horizontal dual phase

wells will be installed in close proximity to the former TCE fill pipe area to remove

contaminants from the silty clay upper till. Each of the two horizontal dual phase

extraction wells will have screened intervals of approximately 130 feet in length.

Approximately 50 feet of each 130-foot screened interval will be under the Lockformer

building. The horizontal screens will be placed approximately 15 feet below the existing

grade surface in the vicinity of the TCE fill pipe.

The horizontal wells will be installed utilizing standard horizontal drilling techniques.

The horizontal well installation will originate on the MetCoil property, proceed through

the TCE fill pipe area, and surface within the Lockformer facility. The high density

polyethylene (HDPE) horizontal well pipe will then be installed in the hole by withdrawl

of the drilling tools. The horizontal screen in the HDPE will be fabricated in the field by

drilling holes in the pipe or by hand slotting. The distribution of the slots will be a

function of balancing the nozzle losses to the frictional losses through the pipe. The

location where the horizontal, dual phase extraction well screens will be placed is

identified in Figure 11.

The horizontal, dual phase extraction wells will be operated by utilizing vacuum from the

SVE system. Liquids that are pumped will be directed into the knock out pot on the SVE

Removal Action Work Plan
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system and routed to the stacked tray stripper unit with other groundwater collected from

the mass waste sand and gravel. When not pumping groundwater, the horizontal, dual

phase wells will discharge air to the same activated carbon units that are used for the SVE

system in the mass waste sand and gravel.

A high airflow/low vacuum unit will be installed and operated until the mass recovery of

contaminants is negligible due to asymptotic declines in soil gas concentrations in both

the mass waste sand and gravel, and the silty clay upper till. After that time, the system

will be operated on an intermittent basis. The unit will consist of a knock out pot, an

automatic drain pump, electrical enclosure, process piping, an air dilution valve (ADV),

an airflow sensor with electronic display, pressure and vacuum gauges, sample ports, and

an automatic shutoff device. The knock out pot will include three float switches and an

automatic drain pump that will be placed prior to the inlet of the blower/vacuum pump.

The SVE unit will also include all appropriately sized process piping and electrical

connections. The general layout of facility piping and the anticipated location of the

process equipment building is illustrated in Figure 11.

The SVE units will require 100 ampere, 3-phase, 230/460 volt power. All blower/pump

motors, sensors, electrical controls mounted or near piping, and confined enclosures (i.e.,

covers for equipment, sensor, etc.) will be wired according to Class I, Division 2

electrical standards by a licensed electrician.

The SVE unit and other equipment will be positioned in the treatment building to allow

sufficient room to walk around each component of the remediation system. The inlet of

the SVE unit will be connected to the extraction well manifold system using 4-inch ID,

Schedule 40 PVC pipe and couplings. The extraction well manifold will consist of

vertical process pipes connected to individual extraction wells and/or well chases. The

vertical process pipes will include ball valves, sample ports, and measurement access

ports. A discharge stack consisting of appropriately sized metal or Schedule 80 PVC
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pipe will be installed at the vacuum blower/pump outlet, secured, and brought through

the ceiling of the treatment building. The height of the discharge stack will be stipulated

on the air discharge permit.

The SVE unit, water treatment system, process manifold, and associated equipment will

be installed in an appropriately sized treatment building. The treatment building will

include an asphalt or concrete pad, wood frame with pitched roof, roof vent, sky light,

and a minimum 8.5-foot garage door with lock. The treatment building will be insulated

and will also include a heater, thermostat, and overhead light. The circuit box will be

installed on the outside of the buildings. The treatment building will also include an

outdoor and indoor outlet. All electrical connections and outlets will be installed

according to electrical standards. Construction of the treatment building will require a

building permit.

A construction and operation permit application will be prepared and submitted to the

IEPA Air Section for review and approval prior to SVE system installation. The air

permit application will include all necessary process drawings, air emission calculations,

and equipment specifications. The estimated air emissions will be based on the

maximum concentration of contaminants present in the soil, the calculated partitioned

vapor phase concentration, and the anticipated volumetric air withdrawal rate. The air

permit will stipulate that activated carbon be used to treat the SVE system air stream

prior to discharge to the atmosphere. The air permit review and approval process is

expected to take approximately one month after submittal to IEPA.

4.3 HISTORICAL DRAINAGEWAY SAMPLING

Figure 13 is an aerial photograph of the Lockformer site and vicinity on April 9, 1970

and was provided by the USEPA. Lockformer will perform soil sampling along the

historical drainageways depicted on this photo at the locations marked by the red dots.
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The intent of this sampling will be to determine if any contamination has been

transported away from the area of the facility building through these drainageways. At

each sampling location, continuous soil samples will be acquired by a hydraulic probe

unit (HPU) to a depth of 16 feet. Upon acquisition, each sample will undergo headspace

screening to determine the presence of organic vapors by a photoionization detector

(FDD). Those samples exhibiting headspace screening values greater than 5 ppm will be

preserved by EPA Method 5035 and submitted for laboratory analysis by EPA method

8260b. A general description of the sampling locations is as follows:

• One sampling location immediately in front of the northeast loading dock.

• Two sampling locations in the north-south drainage ditch leading from the southeast
corner of the Lockformer Building.

• Three sampling locations along an old northeast-southwest trending drainage swale
on the MetCoil property.

• Four sampling locations along the north-south drainage ditch between the Lockformer
property and the MetCoil property, and along the West Avenue right-of-way.

4.4 VAPOR DEGREASER REMOVAL

Lockformer will remove the mechanical vapor degreasing unit from its manufacturing

facility. The degreasing unit is in good operating condition, and as such, will be sold for

use at another manufacturing location, or will be sold for scrap.

4.5 VERIFICATION SOIL SAMPLING

Upon completion of SVE efforts involving the mass waste sand and gravel unit, discrete

soil samples will be collected to identify the level to which soils have been remediated.

Soil gas readings acquired from the network of vapor monitoring points will also be

acquired at that time to allow correlation to soil concentrations determined through soil

sample analysis. This data will allow the interpretation of vapor monitoring point
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concentration data in the future to dictate the regularity of pulse operation of the SVE

system.

All soil samples will be preserved on ice and transported under proper chain of custody

protocol to First Environmental Laboratory, Inc., located in Naperville, Illinois. The

samples will be analyzed for the presence of VOCs using SW846 Method 5035/8260.

Laboratory analysis of verification soil samples collected during remedial activities will

provide Level III quality, as defined in the IEPA Site Remediation Program Analytical

Quality Assurance Program.

4.5.1 QA/QC Samples

QA/QC samples will be collected and analyzed in conjunction with the verification

samples. The types of QA/QC samples and their frequencies are described below.

4.5.1.1 Trip Blank

A trip blank is a water sample prepared by the laboratory that is transported to the

sampling site and is handled in the same manner as other samples, except that it remains

unopened, and then is returned to the laboratory for analysis to determine QA/QC of

sample handling procedures. One trip blank is included in each cooler containing

samples for VOC analysis.

4.5.1.2 Field Duplicate

A field duplicate is a blind duplicate sample taken in the field and sent to the laboratory

for analysis. The results will provide some indication of the homogeneity of the sample's

medium and the precision of the laboratory and its equipment. A minimum of one field

duplicate will be collected for each ten or fewer organic samples of groundwater.
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4.5.7.3 MS/MSD

A MS/MSD is a separate sample or additional sample volume (the samples will be split at

the laboratory to provide the MS duplicate) collected in the field and sent to the

laboratory for analysis. The results provide information about the effect of sample matrix

on the digestion and measurement methodology. MS/MSDs will be collected for each 20

or fewer organic groundwater samples. MS/MSDs will not be obtained at the same

locations as duplicates.

4.6 MANAGEMENT OF RESIDUAL REMEDIATION-DERIVED
MATERIALS

Remediation-derived materials will be generated during multiple phases of the remedial

activities including: equipment decontamination, storm water collection (if necessary),

soil boring, soil sampling, and residuals from the SVE system (i.e., spent activated

carbon). The management of such materials is discussed in Sections 4.4.2 and 4.4.3.

4.6.1 Equipment Decontamination

A decontamination area for remediation equipment will be established at the site. The

area will be constructed in a manner that will allow the collection of all decontamination

materials. A high-pressure power washer supplied with potable water will be used for

decontamination of soil boring/sampling equipment. Prior to entering the site, all

appropriate parts of excavation and drilling equipment will be thoroughly washed with a

standard commercial soap and clean water to remove soil, oil, and grease. Before

initiating excavation and drilling activities and between each drilling location, the

appropriate parts of the equipment (including: the backhoe bucket and tracks; split

spoons, augers, drill bits, drill rods, core barrels, casings, and any associated tools that

enter boreholes) will be high-pressure washed at the decontamination station.
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Sampling equipment such as split spoons, bailers, and scoops that will be reused during

sampling will be decontaminated between each sampling location or interval (if

applicable). This decontamination protocol consists of scrubbing the equipment with an

Alconox or comparable solution and tap water wash followed by a distilled water rinse.

Residual soils removed during the equipment decontamination process will be managed

with remediation-derived soils as described in Section 4.4.2. Decontamination water and

storm water that may accumulate in the excavation will be managed as outlined in

Section 4.4.3.

4.6.2 Management of Residual Remediation-Derived Soils

Soil cuttings brought to the surface during drilling activities will be containerized and

staged onsite. All containers will be labeled as to their contents and date of origin,

pending management offsite.

4.6.3 Management of Residual Remediation-Derived Liquids

Decontamination water and storm water generated during remedial activities will be

containerized and staged onsite. All containers will be labeled as to their contents and

date of origin, pending management offsite.
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5.0 SITE RESTORATION

Site restoration as it relates to the excavation of Area 5 will be implemented immediately

upon completion of excavation and removal activities. The excavation will be filled with

soils that exist onsite that were generated during the excavation of the Bill Kay Chevrolet

retention basin. These soils will contain greater than 50% silt and clay and will be

compacted utilizing site excavation equipment. Any subsequent settling of the

excavation in the future will be addressed on an as needed basis to prevent increased

infiltration of precipitation into the area.
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6.0 TIMELINE

Excavation activities related to the Area 5 removal will be initiated within 60 days of the

approval of this RAP by the USEPA. Two weeks after approval of this RAP by the

USEPA, a construction and operation permit and air permit for the dual phase extraction

system installation will be submitted to EEPA for approval. Unless there are permitting

issues with IEPA that cause a delay, the dual phase extraction system installation will be

initiated within 30 days of the completion of the Area 5 backfilling. It is currently

anticipated that the SVE system installation in the mass waste sand and gravel will

operate approximately 18 to 24 months before going asymptotic on its mass removal rate.

After contaminant recovery through vapor recovery in the mass waste sand and gravel is

no longer successful, vapor monitoring of the unit will be initiated on a semi-annual

basis. The results of this vapor monitoring will dictate the schedule of pulse operation of

the SVE system in the future.

The soil sampling associated with the historic drainageways at the site will begin within

30 days of approval of this work plan by USEPA. The mechanical vapor degreaser will

be removed from the Lockformer facility within six-months of the approval of this work

plan.
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7.0 PROJECT MANAGEMENT

The purpose of the project management section is to describe the project organization and

responsibilities of essential individuals for conduct of the Interim RAP. Key individuals

and their responsibilities are as follows:

Project Manager

Mr. Ronald B. St. John will serve as the Interim Remedial Action Project Manager. In

his role as Project Manager, Mr. St. John will be responsible for coordination of all

project activities. He will be responsible for implementing the project plans, as well as

scheduling, cost control, and integration of the various technical disciplines required

during this project.

Project Quality Control Officer/Coordinator

Mr. William Elwell will serve as the Interim Remedial Action Project Quality Control

Officer. Mr. Elwell will provide general oversight and guidance to the field manager. He

will review all major technical evaluations and reports. He will coordinate all of the field

activities, communication with field personnel, and will serve as the Project Health and

Safety Officer.

Field Manager

Mr. Darren Lamsma will serve as the Interim Remedial Action Field Manager.

Mr. Lamsma will be responsible for conducting the Interim Remedial Action field tasks,

supervising subcontractors, and serving as the Site Safety Officer for the project.
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TABLE 1
Estimated Concentrations of TCE at Depth within Each Area

The Lockformer Company / Lisle, Illinois

Depth
(ft)

0-10

11-20

21-30

CONCENTRATION OF TCE (mg/kg)

Areal

0.032

86.7

0.007

Area 2

0.01

0.025

0.003

Area 3

0.027

0.025

0.003

Area 4

58

89

0.04

AreaS

228

1420

18.7

Areas

5.8

51.2

0.005

Area 7

156

206

0.004

AreaS

9.4

46.9

0.005

Area 9

13

42.6

0.003

Area 10

10.6

2.4

0.4

15-65263ta059.xls \ 8/17/2001 \ HMMVBRS Page 1 of 1 CLAYTON GROUP SERVICES. INC.



TABLE 2
Estimated Mass of TCE at Depth within Each Area

The Lockformer Company / Lisle, Illinois

Depth
(ft)

0-10

11-20

21-30

Totals

Percent

MASS OF TCE (Ibs)

Areal

0

59

0

59

3

Area 2

0

0

0

0

0

Area 3

0

0

0

0

0

Area 4

28

43

0

71

4

AreaS

202

1261

17

1480

80

Area 6

2

19

0

21

1

Area?

67

89

0

156

8

AreaS

3

14

0

17

1

Area 9

10

32

0

42

2

Area 10

3

1

0

4

0

TOTAL

315

1517

17

1849

PERCENT

17

82

1

100

15-65263ta060.xls \ 8/17/2001 \ HMMXBRS Page 1 of 1 CLAYTON GROUP SERVICES, INC.



/%\Clayton
^^S^CtOUr S E K V l C t i

ATTACHMENT A

HEALTH AND SAFETY PLAN

Removal Action Work Plan
The Lockformer Company / Lisle, Illinois
15-65263ra007.doc / 08/24/01 / RBS/BRS



Health and Safety Plan

Lockformer
711 Ogden Avenue

Lisle, Illinois

Prepared for:
THE LOCKFORMER COMPANY

Lisle, Illinois

Prepared by:
CLAYTON GROUP SERVICES, ESC.

3140 Finley Road
Downers Grove, Illinois 60515

630.795.3200

Clayton Project 15-65263.01

January 2001



/^Clayton

Health and Safety Plan

Lockformer
711 Ogden Avenue

Lisle, Illinois

Prepared for:
LOCKFORMER

Lisle, Illinois

Prepared by:
CLAYTON GROUP SERVICES, INC.

3140 Finley Road
Downers Grove, Illinois 60515

630.7953200

Clayton Project 15-65263.01

January 2001

Ron B. St. John V
Site Safety Officer

Ru/sell J. Chadwick
lealth and Safety Officer

Darren W. Lamsma
Alternate Site Safety Officer

I//9/OI
Date

t/n /* i
Date

Date



CONTENTS

Section Page

Contents ii
Acronyms v

1.0 GENERAL INFORMATION AND SCOPE OF WORK 1-1

1.1 PROJECT DESCRIPTION 1-1

1.2 SITE LOCATION, HISTORY, AND CURRENT CONDITIONS 1-2

1.3 PROJECT SAFETY REQUIREMENTS 1-3
1.3.1 Personnel 1-3
1.3.2 OSHA-Required Training and Medical Surveillance 1-4
1.3.3 First Aid 1-4

1.4 GENERAL GUIDELINES 1-5

1.5 SITE SAFETY MEETING 1-5

2.0 HAZARD EVALUATION 2-1

2.1 SIGNS AND SYMPTOMS OF ACUTE EXPOSURE 2-1

2.2 _- COLD STRESS 2-3

2.3 HEAT STRESS 2-4

2.4 HEAVY MACHINERY 2-5

2.5 NOISE 2-6

3.0 SITE MONITORING AND ACTION LEVELS 3-1

3.1 MONITORING FREQUENCY 3-1

3.2 ACTION LEVELS 3-2

Health and Safety Plan
Lockformer / Lisle, Illinois
l5-65263ha001.doc\ 1/16/01 \DWL\RBS 11



/^Clayton
^.^^ClOUP S I I V I C E S

CONTENTS
(Continued)

Section

4.0 ONSITE CONTROL 4-1

4.1 SITE COMMUNICATION 4-1

4.2 SAFETY ZONES AND ACCESS CONTROL 4-1

4.3 PERSONAL PROTECTIVE EQUIPMENT 4-2

4.4 ADDITIONAL EMERGENCY AND SAFETY EQUIPMENT 4-3

4.5 DECONTAMINATION 4-3

5.0 CONTINGENCY AND EMERGENCY PROCEDURES 5-1

5.1 MEDICAL EMERGENCY RESPONSE PLAN 5-1

5.2 FIRE AND EXPLOSIONS 5-3

5.3 CHEMICAL EXPOSURE FIRST AID 5-4

5.4 UNFORESEEN CIRCUMSTANCES 5-5

5.5 _- LIST OF EMERGENCY TELEPHONE NUMBERS 5-5

6.0 CONFINED SPACE ENTRY 6-1

7.0 SPILL CONTAINMENT PROGRAM 7-1

8.0 REFERENCES 8-1

Health and Safety Plan
Lockformer / Lisle, Illinois
15-65263haOOI.doc\ 1/16/01 \DWL\RBS



/^Clayton
^flPctOUP S f l V I C E S

CONTENTS
(Continued)

FIGURES

1 Site Location Map

2 Emergency Route to Advocate Good Samaritan Hospital

TABLES

1 Recommended Work Breaks During Cold Weather for a Four-Hour Work Period

2 Recommended Minimum Breaks for Work Performed in Protective Clothing
during Hot Weather

3 Levels of Personal Protective Equipment

ATTACHMENTS

A Tailgate Meeting Minutes Form

B MSDS and CHRIS Sheets

Health and Safety Plan
Lockformer / Lisle, Illinois
15-<>5263ha001. doc \ 1/16/01 \DWL\RBS IV



ACRONYMS

ACGIH American Conference of Governmental Industrial Hygienists
CHRIS Chemical Hazards Response Information System
Clayton Clayton Group Services, Inc.
EMS Emergency Medical Services
EPA Environmental Protection Agency
eV Electron-volt
HASP Health and Safety Plan
MSDS Material Safety Data Sheets
NIOSH National Institute for Occupational Safety and Health
OHSO Office Health and Safety Officer
OS HA Occupational Safety and Health Administration
PHSO Proj ect Health and Safety Officer
PIE) Photoionization detector
PM Project Manager
PPE Personal protection equipment
PPM Parts per million
SHSO Site Health and Safety Officer
USCG United States Coast Guard

Health and Safety Plan
Lockformer / Lisle, Illinois
15-65263ha001.doc\ 1/16/01 \DWLARBS



C I O U P S I I V I C E S

1.0 GENERAL INFORMATION AND SCOPE OF WORK

The Lockformer Company (Lockformer) retained Clayton Group Services, Inc. (Clayton)

to conduct site investigation activities at the Lockformer facility located at 71 1 Ogden

Avenue in Lisle, Illinois. Figure 1 shows the location of the subject property.

This Health and Safety Plan (HASP) describes the general procedures that are to be

implemented to protect Clayton and its subcontractors involved with field investigation

activities to be conducted at the Lockformer property.

1.1 PROJECT DESCRIPTION

The proposed principal field activities to be conducted include:

• Drilling soil borings

• Collecting soil samples from borings

• Installing groundwater monitoring wells

• Developing wells

• Measuring groundwater elevations

• Collecting groundwater samples

• Performing slug tests

• Surveying

1.2 SITE LOCATION, HISTORY, AND CURRENT CONDITIONS

The Lockformer property is located at 71 1 Ogden Avenue, within the city limits of Lisle,

in DuPage County, Illinois. The property is located within the southeast V* quarter of the

Health and Safety Plan
Lockformer/ Lisle, Illinois
15-<i5263ha001.doc\ 1/16/01 \DWL\RBS 1-1



southeast !/4 quarter of the southwest V* quarter of Section 2, Township 38 North, Range

10 East, in Lisle, Illinois.

The eastern portion of the property is developed with a partial two-story office /

manufacturing building. The subject building is a rectangular-shaped structure utilized

for the manufacture of sheet metal processing equipment and roll forming machines. The

subject building contains approximately 88,000 square feet of area and is constructed of

masonry and metal truss atop a concrete slab foundation. A partial basement is located

under the office portion of the building. A grassy landscaped area is located at the

northernmost portion of the property, adjacent to Ogden Avenue. Asphalt parking lots

are located at the north and west ends of the building, and an asphalt drive and truck dock

is at the northeast portion of the property. A grassy area is at the rear of the building. A

water reservoir for back-up sprinkler purposes and an onsite water well used in the

manufacturing process are located at the northeast corner of the building. The west

portion contains approximately 11.3 acres of undeveloped land and is located

immediately west of the parking areas.

The site and surrounding area were developed in approximately 1940; however, based on

available information the onsite building was built between 1965 and 1968. Soil was

excavated during the reconstruction of Ogden Avenue and used as fill material on the

subject property. The excavation and fill activities took place in the 1960s.

According to available information, the subject property was originally owned and

developed by Lambertsons Sheet Metal Machinery. Beginning in 1979, Fronimac owned

the property for a span of two years, before it was purchased in approximately 1982 by

MetCoil Systems Corporation (MetCoil). The Lockformer Company is a subsidiary of

MetCoil.

Health and Safety Plan
Lockformer / Lisle, Illinois
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ĵBy C R O U P j i i vi c ( i

1.3 PROJECT SAFETY REQUIREMENTS

1.3.1 Personnel

Clayton personnel responsible for the health and safety of Clayton employees on this

project include:

• Office Health and Safety Officer (OHSO): Russell J. Chadwick
• Site Health and Safety Officer (SHSO): Darren W. Lamsma
• Alternate: To Be Determined
• Project Manager: Ron St. John

The following individuals located onsite will have the authority and responsibility to

change levels of protection and, when necessary, shut down the operation:

• Site Health and Safety Officer

PERSONNEL ROLES

Office Health and Safety Officer:

The Office Health and Safety Officer (OHSO) has overall responsibility for establishing

appropriate health and safety procedures. The OHSO is responsible for documenting that

employees have received proper health and safety training and have participated in a

medical surveillance program.

Site Health and Safety Officer:

The Site Health and Safety Officer (SHSO) is responsible for documenting that the

designated procedures and health and safety protocol are implemented in the field. The

SHSO may be required to perform various types of area or personnel monitoring for

purposes of verifying worker exposure and proper selection of personal protective

Health and Safety Plan
Lockfonmer / Lisle, Illinois
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equipment. The SHSO should be consulted before any changes in the recommended

procedures or levels of protective clothing are made.

Project Manager:

The Project Manager (PM) has the primary responsibility for the fulfillment of the terms

of the contract. He must oversee operations and ensure that all legal and safety

requirements are met. It is his duty to keep the project on schedule and within budget,

and to communicate with the client regarding the progress toward the specified project

goals.

1.3.2 OSHA-Required Training and Medical Surveillance

Clayton employees and subcontractors who will be on the site will have received a

minimum of 40 hours of hazardous waste site investigation health and safety training, and

annual 8-hour Refresher Courses, as required in 29 CFR 1910.120, and be a participant in

a medical surveillance program.

1.3.3 First Aid

The ClaytorrSHSO will be immediately advised of any situation requiring more than

minor first aid. A first aid kit that meets the requirements of 29 CFR 1926.50 is

maintained in each of the Clayton vehicles, and supplies will be replenished by the SHSO

as needed. Personnel aware of accidents or injuries will take immediate action to ensure

that appropriate first aid is administered and report the incident to the SHSO. The SHSO

is trained in first aid/CPR.

Health and Safety Plan
Lockformer / Lisle, Illinois
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1.4 GENERAL GUIDELINES

The following personal hygiene and work conduct guidelines are intended to prevent

injuries and adverse health effects. These practices establish general precautionary

measures for reducing the risks associated with potentially hazardous work at site

operations.

• Eating, drinking, chewing gum or tobacco, taking medications, and smoking are
prohibited onsite during field activities.

• Avoid direct contact with potentially contaminated substances; to the extent possible
do not walk through puddles, pools, drill cuttings, or mud; avoid kneeling, leaning, or
sitting on the drums or working equipment. Do not place monitoring or sampling
equipment on potentially contaminated surfaces.

• Be alert to potentially changing exposure conditions, including changes in wind
direction, perceptible odors, unusual appearances of soil or groundwater, etc.

• Be alert to fatigue, heat or cold stress, and other environmental factors influencing the
normal caution and efficiency of personnel.

• Onsite personnel will establish prearranged hand signals or other means of emergency
communication when wearing respiratory equipment (equipment seriously impairs
speech communications).

• Always use an appropriate level of personal protective gear. Lesser levels can result
in unnecessary exposure; excessive levels of safety equipment can impair efficiency
and increase the potential for accidents to occur.

1.5 SITE SAFETY MEETING

Site safety orientation/training meetings (briefings) will be convened (1) before the field

team begins work at the site; (2) when there are modifications to the HASP that are

applicable to the field personnel; and (3) when additional personnel or subcontractors

begin work. Meetings will be attended by personnel involved in carrying out the project

and will be presided over by the SHSO or his/her designee.

Health and Safety Plan
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The meeting agenda will include the following minimum activities:

• Review the HASP with the attendees.

• Distribute any HASP modifications.

• Collect the attendees' signatures acknowledging receipt and understanding of the site
and HASP and their agreement to comply with the plan (Tailgate Meeting Minutes
Form, Attachment A).

Health and Safety Plan
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2.0 HAZARD EVALUATION

Available data for the site indicate that potential chemical hazards may be present in

various environmental media onsite. The following summarizes the potential chemical

and physical hazards associated with each of the planned field activities:

Field Activity Potential Hazard

Soil Boring and Soil Sampling Direct contact with contaminants in soil; heat/cold stress; heavy
machinery noise; trips, slips, and falls; inhalation or ignition of
escaping vapors or gases; inhalation of windblown dust; contact
of drill rig with underground lines and of drill rig mast with
overhead electrical lines.

Drilling, Installing, and Developing
Monitoring Wells

Direct contact with contaminants in soil, groundwater; heat/cold
stress; heavy machinery noise; trips, slips, and falls; inhalation or
ignition of escaping vapors or gases; inhalation of windblown
dust; contact of drill rig with underground lines and of drill rig
mast with overhead electrical lines.

Water Level Determination, Slug
Testing, and Groundwater
Sampling

Direct contact with contaminants in groundwater; heat/cold stress;
trips, slips, and falls; inhalation or ignition of escaping vapors or
gases in wells.

Surveying Trips, slips, and falls; inhalation of windblown dust.

2.1 SIGNS AND SYMPTOMS OF ACUTE EXPOSURE

The majority of tasks slated for this project, at this time, involve sampling soil and,

potentially, groundwater. These tasks could involve possible exposure to substances that

may be hazardous to the health of site personnel. The risk of exposure via inhalation and

skin contact is likely greater than ingestion. None of the suspected contaminants onsite

Health and Safety Plan
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are expected to volatilize in quantities great enough to permit dermal absorption of the

gas.

The signs and symptoms that may occur (function of concentration) as a result of

exposure to some potentially hazardous constituents at the site are listed below:

• Trichloroethene: Symptoms of exposure include irritation of eyes and skin, headache,
vertigo, visual disturbance, fatigue, giddiness, tremors, somnolence, nausea, vomiting,
dermatitis, cardiac arrhythmias, paresthesia, and liver injury. The target organs
include the eyes, skin, respiratory system, heart, liver, and central nervous system.

• Tetrachloroethene: Symptoms of exposure include irritation of eyes, nose, and throat,
nausea, flush face and neck, vertigo, dizziness, incoordination, headaches,
somnolence, skin erythema, and liver damage. The target organs include the eyes,
skin, respiratory system, liver, kidneys, and central nervous system.

• 1,2-Dichloroethene: Symptoms of exposure include irritation of eyes and respiratory
system, and central nervous system depression. The target organs include eyes,
respiratory system, and central nervous system.

• Vinyl Chloride: Symptoms of exposure include weakness, abdominal pain,
gastrointestinal bleeding, enlarged liver, pallor or cyanosis of extremities, liquid, and
frostbite. The target organs are the liver, central nervous system, blood, respiratory
system, and lymphatic system.

• 1,1,1-Trichlorethane: Symptoms of exposure include irritation of eyes and skin,
headache, lassitude, central nervous system depression, poor equilibrium, dermatitis,
cardiac arrhythmias, and liver damage. The target organs are the eyes, skin, central
nervous system, cardiovascular system, and the liver.

• 7,1,2-Trichloroethane: Symptoms of exposure include irritation of eyes and nose,
central nervous system depression, liver and kidney damage, and dermatitis. The
target organs are the eyes, respiratory system, central nervous system, liver and
kidneys.

The above information is from the NIOSH Pocket Guide to Chemical Hazards, U.S.

Department of Health and Human Services, June 1997.

Health and Safety Plan
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2.2 COLD STRESS

When temperatures are expected to be in the 40s or lower, especially during high winds,

cold stress will be considered. Cold stress presents several different syndromes: mild

hypothermia and profound hypothermia, frostbite, and chilblains.

The signs and symptoms of hypothermia include shivering, poor coordination, slowed

pace, irritability, slurred speech, fatigue, and poor judgement. More severe hypothermia

can result in stupor, collapse, and eventually death.

The signs and symptoms of frostbite include stiffness and numbness in body parts (i.e.,

nose, ears, toes, fingers, etc.), and a noticeable grayish or whitish skin color.

Workers will be encouraged to wear layers of protective, insulated clothing; keep hands,

head, and feet covered and warm; keep clothes dry, eat high energy foods; and drink

plenty of water.

Warm shelter will be provided out of the wind for rest periods. Crews will be encouraged

to get warm and dry during lunch periods. Warm liquids with caloric value will be

provided, and ample water is essential. Dehydration is a factor in hypothermia and

frostbite, and will be avoided.

Table 1 describes the recommended breaks for a four-hour work period during periods of

cold weather.

The medical emergency response procedures for victims who may have developed cold

stress are outlined in Section 5.0.

Health and Safety Plan
Lockformer / Lisle, Illinois
15-65263ha001.doc \ 1/16/01 \DWL\RBS 2-3



/^Clayton
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2.3 HEAT STRESS

When activities may require the use of coveralls and/or respirators, certain precautions

will be required to reduce the likelihood of heat fatigue, heat exhaustion, and heat stroke.

Heat stroke, in particular, is a life-threatening condition. All employees will be alert to

the symptoms of heat exhaustion, which include extreme fatigue, cramps, dizziness,

headache, nausea, profuse sweating, and pale clammy skin.

Heat stroke or the stage immediately preceding it includes bright red skin, or a bluish face

or conjunctiva, tremors leading to convulsions, delirium, struggling, bright red chest area,

hot skin, headache, and vertigo. Collapse, unconsciousness, coma, and death may follow.

Workers will be encouraged to drink liquids from the time they wake up and frequently

during the workday. Table 2 describes the recommended minimum breaks for work

performed in protective clothing during hot weather.

The medical emergency response procedures for a victim who may have developed heat

stress are described in Section 5.0.

2.4 HEAVY MACHINERY

Heavy machinery will be onsite during drilling activities, and particular care will be

maintained to avoid accidents. The hazard is increased if personal protective gear that

reduces mobility is required. Many opportunities for accidents exist while working near

drilling rigs. In general, workers will be aware of the danger of:

• Falling or swinging objects suspended from winches or cables.

• Drilling hardware breaking and flying free, especially while the rig is operating near
its limit.

Health and Safety Plan
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• Contacting overhead electrical lines with the drill rig mast.

• Exploding hoses.

• Entangling personal protective equipment with moving machinery (i.e., spinning
augers, etc.).

• Slips, trips, and falls on drilling equipment (e.g., augers, etc.).

Each drilling rig and drilling method presents different specific hazards. Drilling rig and

drilling method specific hazards will be discussed in the site safety meeting prior to

initiating work and/or if a new method or drilling rig will be used at the site.

The onsite drilling supervisor is responsible for ensuring that the drill rig and the drilling

site are ready for safe work conditions. He/she is responsible for ensuring that safe

working procedures are followed.

The area utility locator will be contacted prior to drilling to determine the location of all

suspected utility lines onsite. The use of a drill rig in the vicinity of electrical power

lines, either overhead or buried, requires that special precautionary measures be taken by

all involved in site work operations.

2.5 NOISE

Excessive noise is typically encountered while working with heavy machinery such as

drilling rigs. The effects of working in the vicinity of noise include:

• Workers being startled, annoyed, or distracted.

• Physical damage to the ear, pain, and temporary and/or permanent hearing loss.
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Communication interference that may increase potential hazards due to the inability to
warn of danger and the proper safety precautions to be taken.

Hearing protection will be required for drillers/personnel positioned near drill rigs or

when in the immediate vicinity of these types of heavy equipment. Hearing protection

will be available onsite (Section 4.4). The effect of occupational exposure to noise is

monitored by Clayton or the subcontractor medical surveillance program. Since voice

communication may be affected during excessive noise, hand signals may be used in

conjunction with voice communication. Hand signals are discussed in Section 4.1.
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3.0 SITE MONITORING AND ACTION LEVELS

Air monitoring will be performed in order to ensure that appropriate engineering controls

and personal protective equipment are adequate for the tasks being performed. During

activities in which atmospheric monitoring is required, a photoionization detector (PID)

with a 10.2 electron-volt (eV) lamp will be used. Most potentially hazardous volatile

organic compounds are readily detectable with a PID instrument. The PE) will be

calibrated at the beginning of each day.

3.1 MONITORING FREQUENCY

The following chart summarizes the initial frequency of air monitoring with the PID for

each of the principal field activities.

Field Activities Initial Location and Frequency of Monitoring

Soil boring and soil sampling Check borehole and breathing zone periodically during
drilling/augering for escaping vapors. Monitor during the handling
of the sample.

Drilling, installing, and
developing groundwater
monitoring wells

Check borehole and breathing zone periodically during drilling for
escaping vapors.

Water level determination, slug
testing and groundwater sampling

Check well and breathing zone initially after opening well.

Air monitoring may be decreased or increased in frequency depending on the conditions

identified during field activities.

Health and Safety Plan
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3.2 ACTION LEVELS

Unless otherwise stated, the following PID action levels are for the breathing zone.

PID Reading (in ppm)

Non-intrusive activity

Background < PHX5

5<PID<50

50 < PID

Personal Protection Level

Level D

Level D

Level C organic vapor cartridges

Evacuate work area, allow to vent for 10 minutes,
and then monitor again. If still above action level,
evacuate area and contact SHSO.

NOTES:
The action levels were obtained from the NIOSH Pocket Guide to Chemical Hazards,
U.S. Department of Health and Human Services, June 1997.
ppm = parts per million

Readings taken in the breathing zone will be documented in a field logbook. Respirators

will be donned if Level C action levels are exceeded, and they may be removed once

Level C action levels are no longer exceeded. If the action levels for evacuation of the

work area are exceeded, work will be suspended in the immediate vicinity of the borehole

for 10 minutes in order to allow the excavation to vent. After the 10-minute venting

period, air in the breathing zone will be monitored by a Clayton field supervisor wearing

a respirator and approaching the hole from the upwind direction. If the PID indicates that

organic vapor concentrations are less than the action levels, work will continue;

otherwise, the hole will be allowed to continue to vent for 10 additional minutes and the

process will be repeated. If air monitoring results in the breathing zone continue to

exceed action limits, the work area will be evacuated.
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4.0 ONSITE CONTROL

4.1 SITE COMMUNICATION

When voice communication is not possible, field investigators may utilize the following

signals:

• Waving hand toward the body in a "come here" gesture - COME HERE.

• Pushing one or both hands away from the body in a "back up" gesture - BACK UP.

• Extending both arms, hands open, palms forward, and stopping them abruptly,
directly in front of the torso at shoulder level - STOP RIGHT WHERE YOU ARE.

• Throwing the right clenched fist with extended right thumb abruptly over the right
shoulder in a "let's get out of here" gesture - LET'S GET OUT OF HERE!

• Thumbs up - YES/EVERYTHING'S OKAY.

• Thumbs down - NO/THIS DOESN'T LOOK GOOD.

• Hands grasping throat-I'M CHOKING/OUT OF AIR.

• Hands of top of head -1 NEED ASSISTANCE.

4.2 SAFETY ZONES AND ACCESS CONTROL

Control boundaries for site work will be established and will consist of the Exclusion

Zone, the Decontamination Zone, and the Clean Zone. The following is a description of

each control zone:

• The Exclusion Zone will be the area within 10 feet around an onsite monitoring well,
borehole, or sampling point.

Health and Safety Plan
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The Decontamination Zone (contamination reduction where decontamination takes
place) will be the area from the perimeter of the Exclusion Zone to a 15- to 20-foot
radius.
The Clean Zone (support area where workers should not be exposed to hazardous
conditions) will be the area beyond the Decontamination Zone.

Movement of equipment and personnel among these zones should be minimized to

prevent cross-contamination from contaminated areas to clean zones.

Site personnel will be briefed by the SHSO as to the location of work areas and Exclusion

Zones, decontamination area, telephone(s), eye wash, fire extinguishers), prevailing wind

direction, utility lines (if not marked onsite), and first aid kit(s).

Potable water for health and safety procedures and decontamination procedures will be

brought to the site as needed by site personnel and will be available in the

Decontamination Zone and in the Clean Zone.

4.3 PERSONAL PROTECTIVE EQUIPMENT

All site investigatory activities will begin and will likely be completed using Level D

personal protection equipment (PPE). The PPE will be upgraded to Level C if breathing

zone atmosphere exceeds Level C action levels. In instances of continued windblown

dust, Level C 1 HEPA filters shall be used. The specific PPE required for Level C and D

is outlined in Table 2. Hearing protection will be available and is recommended to be

used during drilling operations.

Where air purifying respirators are deemed necessary, organic vapor cartridges

appropriate for use with the substances and concentrations anticipated will be worn

(Level C). The make of the respirator and cartridge varies for each person depending on

the results of individual fit-tests. Cartridges will be replaced at the start of each work day

Health and Safety Plan
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and if or when breakthrough occurs. Changes to the levels of protection will not be made

without the knowledge and approval of the SHSO.

A respiratory protection plan is in effect at Clayton. Clayton field personnel have been

properly trained in care and maintenance of respirators. Clayton field personnel have

been properly fitted and fit-tested according to OSHA regulations. Clayton personnel

have been medically evaluated and cleared for respiratory protection use by a licensed

physician.

4.4 ADDITIONAL EMERGENCY AND SAFETY EQUIPMENT

Whenever work is conducted, the following equipment will be available at the job site

(e.g., Clayton field vehicle, or at a designated location in the Clean Zone):

Ear plugs, disposable
An ABC fire extinguisher (inspected annually)
First aid kit that meets the requirements of 1926.50
Traffic cones, and/or caution tape

In addition, Material Safety Data Sheets (MSDS) or Chemical Hazards Response

InfbrmationSystem (CHRIS) Sheets will be available at the site for substances that pose a

reasonable health and safety risk to site personnel as listed in Section 2.1. MSDS and

CHRIS Sheets are included as Attachment B.

4.5 DECONTAMINATION

All work will be performed in Level D personal protection, and no personal

decontamination area will be set up. Should conditions change at the site causing an

upgraded level of protection, an area will be specified and all workers informed of the

necessary procedures.
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All nondisposable sampling equipment that comes into contact with site soils, sediments,

and surface water will either be steam cleaned or washed with a detergent solution and

rinsed with distilled water.

While in Level D, all disposable protective clothing will be disposed of as general refuse.

Decontamination of equipment will take place on designated areas onsite. If an upgrade

to Level C occurs, all nondisposable protective equipment will be cleaned in a specified

contaminant reduction zone prior to leaving the site. The protective equipment will be

cleaned with a detergent wash and rinsed with distilled water. Rinsate water will be

managed and remain onsite.
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5.0 CONTINGENCY AND EMERGENCY PROCEDURES

The nearest telephone will be a Clayton mobile phone. Subcontractors may also have a

mobile phone.

The following contingency plans have been developed to deal with major incidents that

might occur during field activities. Clayton employees and subcontractors will

familiarize themselves with the location of the nearest permanent phone and the

designated medical facility. The location of Advocate Good Samaritan Hospital is shown

on Figure 2, together with the shortest route from the site to the hospital. The route is as

follows:

1. Go east on Ogden Avenue to Main Street.

2. Take Main Street (becomes Highland Ave.) north to Advocate Good Samaritan
Hospital.

A copy of the "List of Emergency Telephone Numbers" (Section 5.6) will be carried

along with Clayton's and the subcontractors' (if available) mobile phones. Contingency

response plans will be reviewed with onsite personnel weekly to promote timely

implementation of the contingency plan should one of the events described in the

following section occur.

5.1 MEDICAL EMERGENCY RESPONSE PLAN

Should any person visiting or working at the site be injured or become ill, notify the

SHSO and initiate the following emergency response plan:

Note: The anticipated nature of chemical contamination on this project does not present
an immediate threat to human health. Other than removal of outer garments and

Health and Safety Plan
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gross contamination, immediate emergency treatment of injuries will take
precedence over rigorous personal decontamination.

1. If able, the injured person will proceed to the nearest available source of first aid. If
necessary, wash the injured area with soap and water.

2. If the injury involves foreign material in the eyes, immediately flush the eyes with
emergency eye wash solution, and rinse with copious amounts of water at the
nearest emergency eye wash station. Obtain or administer first aid as required. If
further medical treatment is required, seek medical assistance as discussed below.

3. If the victim is unable to walk, but is conscious, and there is no evidence of spinal
injury, escort or transport the injured person to the nearest first aid facility. If the
victim cannot be moved without causing further injury, such as in the case of a
severe compound fracture, take necessary emergency steps to control bleeding and
immediately call for medical assistance as discussed below.

• If the victim is unconscious or unable to move, Do Not Move the Injured
Person Unless Absolutely Necessary to Save His or Her Life, until the nature
of the injury has been determined.

• If there is any evidence of spinal injury, do not move the victim. Administer
CPR if the victim is not breathing, control severe bleeding, and immediately
contact the Advocate Good Samaritan Hospital Emergency Room at
630.275.5900 and advise them of the situation. Otherwise, seek medical
assistance as discussed below.

4. If the injury to the worker is related to the physical hazards previously identified in
Section 2.0, appropriate first-aid procedures will be instituted as follows:

• Hypothermia - If a worker suffers from hypothermia, medical attention will be
sought immediately. The employee will be moved out of the cold, and warm
clothing or blankets will be provided. Warming will take place slowly; no food
or beverage will be administered.

• Frostbite - Any worker suffering from frostbite will be moved to a warm area
immediately. Frostbitten areas of the body will be placed in warm (100 to
105 degrees) water, NOT hot water. Areas of concern will be handled gently
and will not be rubbed or massaged. If toes or fingers are affected, gauze will
be placed between them after warming them. The injured parts will be loosely
bandaged. If the part has been thawed and refrozen, it will be re-warmed at
room temperature. If necessary, medical assistance will be sought.
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• Heat Stroke - If a worker suffers a heat stroke, medical attention will be sought
immediately. The victim will be moved out of the heat and into a cooler area.
The victim will be cooled as quickly as possible by immersing him or her in a
cool bath, or wrapping wet sheets around the body. While waiting for an
ambulance to arrive, the victim will be watched for symptoms of shock.
Nothing will be given orally.

• Heat Exhaustion - If any worker suffers from heat exhaustion, he or she will be
moved out of the heat and into a cooler place. The victim will lie down with his
or her feet up. Clothing will be removed or loosened; cold packs, wet towels,
or sheets will be used to cool the skin. One-half glass of water will be
administered every 15 minutes if the victim is fully conscious and can tolerate
it. During all of these procedures, the victim will be observed for symptoms of
shock. If the victim has not recovered within a half hour, or if the victim's
condition worsens, medical attention will be sought.

5. If further medical treatment is required and

(a) The injury is not severe, contact Advocate Good Samaritan Hospital and
take the injured party to the hospital by private automobile.

(b) The injury is severe, immediately call EMS (911). hi the interim, call the
Advocate Good Samaritan Hospital Emergency Room (630.275.5900) and
advise them of the situation.

6. The SHSO will accompany the injured person to the hospital to ensure prompt and
proper medical attention. After proper medical treatment has been obtained, the
SHSO will notify the OHSO and prepare a written report.

5.2; FIRE AND EXPLOSIONS

hi the event of a fire or explosion the SHSO will take the following steps:

1. If the situation is readily controllable, take immediate action to do so.

2. If the situation is uncontrollable, clear personnel working in the immediate area
and notify the local Fire Department (911).

3. Notify the OHSO.
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Clayton personnel will remain at the scene of the fire until the local fire department

arrives. Once professional fire fighting personnel have arrived, Clayton personnel will

remain at the disposal of the fire chief. The SHSO will function as liaison between

response personnel in the incident.

5.3 CHEMICAL EXPOSURE FIRST AID

The following procedures will be followed in case of chemical exposure during field

activities:

• Eye contact: Flush with clean water for 15 minutes or more. Try to flush under
the lids. Get medical attention immediately.

• Inhalation: Get person to fresh air. Monitor for signs of exposure. Watch for
signs of respiratory difficulty. Call EMS. Perform emergency rescue breathing, if
appropriate, until relieved by an emergency unit.

• Skin contact: Flush area with clean water for at least 15 minutes. If bums are
evident, get immediate medical attention. Do not use soap on affected area.
BEWARE: Signs and symptoms may develop later due to dermal exposure.

• Ingeslion: If contaminated materials are ingested, vomiting will not be induced.
Medical attention will be sought immediately.

If anyone has been overexposed or has shown or is showing signs of exposure, he/she will

be examined by a physician, according to OSHA's 1910.120 (f).
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5.4 UNFORESEEN CIRCUMSTANCES

The Health and Safety procedures specified in this plan are based on available data that

suggest minimal potential for worker exposure to significant levels of hazardous

substances. If substantially higher levels of contamination are encountered in the soil or

groundwater, and/or if situations arise that are obviously beyond the scope of the

monitoring, respiratory protection, and decontamination procedures specified, work

activities will be modified or, if necessary, halted pending discussion with the OHSO and

implementation of appropriate protective measures.

5.5 LIST OF EMERGENCY TELEPHONE NUMBERS

Medical Services (EMS) 911
Police/ Fire Department 911 -- Emergency

Advocate Good Samaritan Hospital 630.275.5900
3815 Highland Avenue
Downers Grove, Illinois

Poison Control Center 800.942.5969

National Response Center 800.424.8802

Clayton Group Services, Inc. 630.795.3200
(Mr. Ron St. John or Mr. Russell J. Chadwick)

Lockformer 630.964.8000
Mr. Rian Scheel

Health and Safety Plan
Lockformer / Lisle, Illinois
I5~65263ha001.doc\ 1/16/01 \DWL\RBS 5-5



/IvClayton
^JI^CIOUP K I V I C C 5

6.0 CONFINED SPACE ENTRY

Site personnel will not be entering any confined spaces during field activities; therefore,

confined space entry procedures are not required.
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7.0 SPILL CONTAINMENT PROGRAM

Spills requiring a written spill containment program are not anticipated for the proposed

activities. Groundwater generated during development or purging of monitoring wells

will be collected and staged in a secure area onsite in 55-gallon drums. All drums will be

labeled as to their contents and date of origin. Upon receipt of analytical data, the water

will be characterized, if necessary. The drummed waters will then be appropriately

managed offsite. In the event the water does not require offsite disposal, it will be spread

on the site.
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TABLES

Health and Safety Plan
Lockformer / Lisle, Illinois
15-6.5263ha001. doc \ 1/16/01 \DWL\RBS



TABLE 1

Properties of Potentially Hazardous Substances of Concern*

Chemical

Benzene

Toluene

Xylenes

Tetrachloroethene

Trichloroethene

1 ,2-dichloroethene
cis- 1 ,2-dichloroethene
trans- 1 ,2-dichloroethene

Vinyl chloride

IDLH
(ppm)

3,000

2,000

1,000

500

1,000

4,000

carcinogen

REL
(ppm)

0.1

100

100

lowest
feasible

25

200

lowest
feasible

PEL:
(ppm)

1

100

100

25

50

200

1

Skin
Irritant

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Eye
Irritant

yes

no

yes

yes

yes

yes

yes

Respiratory
Irritant

yes

no

yes

yes

yes

yes

yes

Flash
Point
( F)

12

40

63-81

none

90

36

none

LEL
(%)

1.3

1.2

1.0-1.1

none

8

5.6

3.6

UEL
(%)

7.9

7.1

7.0

none

10.5

12.8

33

Vapor
Pressure
(mmHg)

75

20

7-9

14

58

180-264

>1 atm

lonization
Potential
(eV)

9.24

8.82

8.44-8.56

9.32

9.45

9.65

9.99

* NIOSH Occupational Health Guidelines for Chemical Hazards, U.S. Department of Health and Human Services, January 1991.

NOTES: 1. IDLH = Quantity that is rapidly fatal or likely to promote life-threatening disease.
2. REL = NIOSH's Recommended Exposure Limit
3. PEL = OSHA's Permissible Exposure Limit
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TABLE 2

Recommended Minimum Breaks for Work
Performed in Protective Clothing during Hot Weather

Temp. (°F)

70 to 75

75 to 80

80 to 85

85 to 90

above 90°F

Work

3 hours

3 hours

2 hours

90mins

90mins

Rest

5 mins

15 mins

lOmins

10 *T"T1g

10 mins

Comments

Review heat stress in a safety meeting. Schedule a
beverage break every 2 hours at a minimum.

Seated rest Drink at least 8 ounces at each break.
Monitor daily body weight changes. Have at least 10
instant ice packs or bags of ice available.

As above, but rest area to be shaded. Take pulse
before work, at beginning of lunch break, and at end
of day.

As above, and try to provide a shaded work area.
More frequent breaks may be required.

As above. Try to reschedule work to avoid mid-day
heat.

* 1991 -1992 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indicts,

ACGW. 1991.
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TABLE 3

Levels Of Personal Protective Equipment

LEVELD

LEVELC

Hard hat
Safety glasses or goggles
Steel toe boots
Latex gloves (task dependent)
Work gloves (task dependent)
Neoprene gloves (task dependent)
Hearing protection
Coveralls

Hard hat
Safety glasses or goggles
Steel toe boots/impermeable
Latex inner gloves
Neoprene outer gloves
Hearing protection
Coveralls
Air purifying respirator
Cartridges (organic vapor/acid gas)

15-65263ta003 \ 1/16/2001 \ DWUBRS Page 1 of 1



ATTACHMENT A

TAILGATE MEETING MINUTES FORM
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Clayton

TAILGATE MEETING MINUTES

ENVIRONMENTAL
CONSULTANTS

Project No.: Client-

Location : Month:

# of Employees:

Safety Topic #: Title:.

Other items discussed/listed:

Employee Safety Suggestions:

Supervisor's signature / Print Name Date

EMPLOYEE NAMES:

Print Name Signature

COMPLETED FORM TO BE RETURNED TO H&S COORDINATOR

AOMIN\H&S\TGMIN.BOP(031798)
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ATTACHMENT B

MSDS AND CHRIS SHEETS
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t.1« VHOT (Ho) JpioKli Onv«y. 4.1
1.11

1.104

111

HI HMlolC<MbHMto«:(Mt)4700BUI>-
2«OOoi*g-110X10'Jrt<g

L14 HMI at D
1.19
Lit HX ol >ul)iiiiilî luii: Mm pmlntrt
HT
1.11 UmMng VHUK Cunrty not
*.1t MM Vl»or Pimm*; 4.0 p»H
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TRICHLOROETHANE TCE

«-2i
SATURATED UOOO DENSITY

TOTipOTUm
(J.r~.F)

1
11
10
M

4*M
M

7*N
M

1M
11*
12*
13*
141
1»
111

1

PoMMtopjccybtelb*

ISJ1I
•4J7I
MJM
H.7N
1X200
I2JM
UJII
I1JM
MJI1
»t42»
7U7I
run
Tun
7UM
77 JM
77.MI
7CSM

«J1
UOUIO HEAT CAPACITY

T<mp«nnira
(ctofTMF)

S5
M
M
71
71
M
11
N
M

1M
1W
111
111
in
121
13*
111
141

Britten Humid un* pv
pjundF

1.241
1.242
U44
•J44
OJ4I
IJM
un
OJ94
UH
«JM
un
LM2
UM
Uf*
•JM
U7I
«JTJ
U74

1.22
uouo THERHAI. coNOUcnvrrr

T«npw«im
(d^nMP)

BiMWi (MfiMl WN Inch
fur hour*quan fao*^

N
0
T

f
E
II
T
1
M
E
N
T

113
uaunvacoOTY

Tim n̂tim
ld.gr... F)

19
21
25
M
11
41
41
M
55
M
U
71
79
M
II

CwdpalM

1JU
1JI1
1J11
1.172
1.117
1.M1
1.117
»jn
IJ2I
UK
»JUt
U17
0.7M
1.791
0.721

•J4
•OLUHJTY IN WATER

TOT*«ntm
(4 f̂lraa*F)

•1

PainaipOTlMpwiMk
OfWMK

U7I

—
—

US
IATURATED VAPOM PRESKJHE

T«mp«ralun>
(tttimtf)

n
79
M
U
M
H
m
in
111
119
121
121
1M
11*
141
149
1H
199
1M
119
171
171
1M
111
1M

Poundi p«f tqu»f» Inch

2JM
2JI4
2397
2JM
HM
X72I
4.192
4J1I
1.1M
9.U4
1̂12
Lm
7.M1
K37
tJTJ

11.111
11.1M
12JM
1UM
14J4i
1U4I
1TJ4I
11.711
MJM
22JM

U*SATURATED VAPOR DENOTY

Tm^wMun
IJ.gr.1. F)

71
79
M
19
M
M

1M
111
111
119
121
121
1M
111
141
141
191
199
1M
111
171
179
1M
119
1M

POT* euktofMt

i.Mt2a
I.M4N
O.M1K
mm
I.I7MI
I.M14I
1.01221
nun
M11W
1.12101
I.134M
I.M77I
1.111 91
I.17UI
I.1I2M
UM2I
U27M
«J44T»
121711
L2MM
IJ127*
U17M

IJHM
•JMM
1̂ 2141

•jr
OCAL OM HEAT CAPACITY

TllllpuMICT
(d*grM«F)

I
29
n
79

1M
129
1M
179
201
221
291
279
Ml
129
in
171
4M
421
490
471
901
121
991
979
MO

•MMi thmul unit p«r

*""**

0.141
1.190
0.199
1.191
1.111
1.117
1.171
1.179
1.171
1.111
I.1M
I.1N
1.113
I.1M
0.11*
•J02
0.209
OJM
•J10
OJ11
0̂ 13
0.217
OJ1I
9322
OJ21
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1,1,2-TRICHLOROETHANE TCM

CAUTIONARY RESPONSE INFORMATION

Itoodor

KEEP PEOPLE AWAY. AVOOCONIACT WITH LIQUID AND VAPOR.
WMT uf-coMMd poMM mum bmhng appvMa wd <J prow
SMI o(l igiMlon tomn mt ol nn (MHtimnL
Ei Irian ma mcuo ol fergt dkclwoi
Sttr upvM m UM MUr Hny u 'knock oxm-vipor.
Notly ben hiMh md poUhm oortnil •gvidn.

Fir*

Exposure

Water
Pollution

POOOMXB OASES APS PRODUCED IN FKE.
mn oivtodo In to.

CAU. FOR MEDICAL AK>.

YAPO*
WMni to rim. no**. Iral. kxgl M lUn; mly au
HgH> lade; dMh my mul front roopMory Mn.
» IDiiliH moitim or norcofc ««»cl mn ooar.

V bnottonphM itoporti 0 *̂0 mMcW
"- -

to dti ind WOK MKV* Mbrt

nr auH K« or Md»> iMngi Md my tanw*

f »t EYES OX ON MM, hoM oyoldi opon nd *•* »tti
•Mttr tor « hoot IS rrtrUw noM <yotdi opm If nooMun

* (WALLOWED, mt vteim • CONBOOUB. tan vkom «r* MMr ond
,rduo««ort»Bp,
r SWALLOWED AND VICTIM UCONBCKXJS OR rMVMG CONVULSIONS.

WMWJL TO AOUA-nc UFC M VERY LOW CONCENTRAIXMB.
Mqi b> dMgmw It II irMn «

1. CORRECTIVE RESPOM8E ACTIONS
MpdM
ConWn

cCMCkCrbO
DiiUnillill'Curjrtlynol

2. CHBWCAL DESIGNATIONS
Li cac«ip>iM*arai*:3(:

U
U

1.4 DOTBN^NollMd
U CAt Bifjllll MOJ Tt-CKM
1.1
1.7

SUM
x HEALTH HAZARDS

protMh. dcMno,
ondM

ol no IBM. tnM. «d kno» H*>
.

cn« ii ilium tin nmnimi»n«ium

caradow gil vWkn to Indue, wrrtkig by taucMng t» tec* of •» Irart »«h I* Itogv or by
HHng lynp i< IPKXC. V vtoKm k mradoui or hnHng oormMom. da noMng nrapl kMp
vtc*m «nm EYES OR 3K»t FbtA »rth luMrq vMw tar « IMM 1 S MnilM: Hold •ytfkk opn «
-1 --- 1 " — ifr nflti in^i nr irtM mniuin, rtiiinn •!•! lin*li rnrfcrrtnitiTl rtnt<n|| ml
•MMMMUfa.

M TLV-TWA: 10ppni(lWn)
U TLV-SIVL: Not ton.

X7 ToKk«ykyln(«<lMcarad>2; LD. - 910 maAg (ral)
u TfTTtnrr *r iir-1- • - •

WMttUHy. KKl
nonow iy«imawm<«l • It c«rt]i«ig«lu Hry ouu ctanical pnourorte If npiralod Mo

XW V««or (Ox) IrrtM Ch ctacb OUH rodwM* Inttoon uch Irx puionul «M not
mxtitMo or

XII Llô M or SaM <aurackirbllei: MWnun taiwd. » ipihd on lUn Md >JM*d to rvnoM. mn c
iimrtng «nd rattknng of t» U*v

X12 Odor TIVMlMM: Curartry not i
X11 OCH VHu.: 100 pom (iWn)
XM OSHA PO.-TWA: 10 pom (lUn)
X1S O*HA PCL4TCL: M* btod.
X1* OSHA KL-CcMnf : Not l>ud.
X17 EPAAEOL: Mot bM

4. FIRE HAZARDS

.1 FbokPoM:
Nor*.

4J FbnwM. Umto ki Air *.4« -13.1%
«J DTI rifcittiilililni Au«nlf f—'«—

«T oXMial or COl. Uro* Dm: wMv
torn, tog or bom

i Flr« E.ltnnitihlnj A»inu Not to •«
UMd: NM pirtrMI

S. CHEMKAL REACTIVITY

«. WATER POLLUTION

llmgO

I Wifculliiil Tndc%: Curon*/ not

door*
rniii«j um i nmnn

CurraMynX

7. SHIPPING INFORMATION

MX
J Storaio rwnpMMira: Currata, not Irabu*
J llMft AttnocplMra: Cumrty not raWO
'.4 ViMkif: <:un»r*r "X Mlhbk
'.S MO PofcKoo c<B^oiy: C
'.IM»Ty»n:3
'.7 SvgiHulTypi:)

I. HAJARO CLASSIFICATIONS
.1 4« CfP. C Dijory: Nol Hted

U 4tCFMClMKNMpir«nonl
•J 4» cm Ficllni Ocoî : No! lotoA

Pill
UNPPAH

M EPAMopiirtabloOunWr tOOpnndi

U EPAFWTCALbeNalloloo:

«. PHYSICAL* CHEMICAL
PHOPERTIES

1.1
U Mll«oo«rWilp»e 113.41
U BoH»«:PoM«1oM:23*.6*F«11l.7X>

u riMnir ........ -i iriti -in
1.7 IpilMl 3rm*f 1.44 OIM :̂ (IgJO)

Cunriy not
1.11

t.11 Hool ol Cui..i»lfc»v CMTon»y not
1.14 HoM ol Omjiniî tlim- Not pMtav*
HI Hool oUnMH": Nol ptrononl
L1I HMt ot Pul> tlMInn: Nol piffcm
1.17 rtootol'FuiloKCumrtlynoKnlMlo
111 Uii*ki|V>kM:Ci>ran»>nilmlk>b»
HI p^HVi
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1,1,2-TRICHLOROETHANE TCM

tM
SATUUTEO UClUO DENSITY

TillipildUM
(d*TM.F)

M

~~

WJOO

iJ1
UOUO HEAT CAPACITY
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(•togranF)
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u
R
R
E
N
T
L
Y

N
o
T

A
V
A
I
L
A
B
L
I

tJ2
UQUIO THERMAL CONDUCTIVITY
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C
U
R
R
E
N
T
L
Y

N
O
T

A
V
A
1
L
A

•L
E

>J1
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C
u
M
R
C
N
T
L
Y

N
O
T

A
V
A
I
L
A
B
L
E
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,
N
S
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L
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L
E

tJJ
SATURATED VAfOH PRESSURE

TMitpKttura
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1
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M
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1M
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1T»
2N

O.IM*
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OJ44
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1JU
2.42T
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•Jf
SATURATED VAPOH DENSITY
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1
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12S
1H
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P»u»<.p«rciiM«ifo.l
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TETRACHLOROETHYLENE TIE

CAUTIONARY RESPONSE INFORMATION

Common 9ym«iymo WitMylgud

SWalnwMv.

SiM«odor

AradconUKtMhlqutdHdvopor
NoMy bctf noon ira poiuton contort ogorcio*.

Fir*

Exposure

Water
Pollution

goua «• praduead «*an haMod.

CMJ.FORMEDICM.MO.

MMtofhMholr.
VbrattMnphM clOpfMd, flhw iriMcM
» InMHng to JMoA dm coygn.

kHMkig la iHn ond oyot.

Fta» ofcxaod noo Mh party o< «Mor.
FIN EYE*. toUtyoldi and Ajth»«hp»i«y <*«

Bfciel of kx» oonoonMtom mi aquatic Mo h
»llaMani»a

i. cwwECTJve wspOMse ACTIONS

OMKiHeralm

2.1 CO
U Far
U

2. CHEMICAL DESIGNATIONS
OroaacNDfaMad.

CaOCCa
».0/1M7

X HEALTH HAZARDS
3.1 I

X2 I
. UaymHttooyoa'bulcauaaiiiolnjuy.

X3 Tliaxiim at t»aaa«a; ftV^MKtt If Ikaaaoan.ranBMpolonttolnMhalr.kaapMnia
. MGESTKM Induo vumang orty on

EYESMOSKW tab »>h punty ol »•>» »nd a« n»dte»l K«rtlo« K IrriBdon

17 TMl*y fcyhjiilliii: Or»d.I: LD« » 0 J to 5 o/lq
U T

XII IJ^MorloM PIlMiloilillui. Mrtnmi raaitt. If tpmd on etoMng •»!

XII O4ar TteaahaM 5 pom

X14 OfHA PlL-TW;t 100 pom
llIOOWPa.̂ TCUnOpom.ItnMapaakhaiiylhoin
XII OaWA PCL-CoBiif: 200 ppm
X17 IP A «OU Mot Mat

4. FIRE HAZARDS

4.1
Nol«

4J nimni»H Unte ki Mr *W IHrnnbk
nraEMkifrioklngAlMDKNolpMllnonl
r>i riihiiiuiii>iu nninii tin in rti
UMdtNolp

4J S|MoWH>unl>a<Co<iibiiXlon
PradueaK Tarie. krtMIng gu« my b*

4.1 BJ>M»>OI Hi F>»: NM pmnonl
4.7 Am» IpiMn Tim|iii»IM»: Not

4.11 Adfctnh nni»» Tinip ii i»n«: Canhtf
at

4.11 Hililiiii ilrti <*»»f»»>*n»i, Nol

4.12 FIMM ToMpMlura: Cimnlir not
i ilfcm

.13

»«llCllltl«I

(HOCC): Nol

S. CHEMKAL REACnVTTY

f. WATER POLLUTION

(.1

U Wa>arloa< TaricMy: CunaKy not

(•00* Nona

Noll

7. SIHIPP1NO INFORMATION

.1 OradM o« PuriV Oi» during M IMulrul
gndn: 93>%

J IKirigi T«np«Mun: Annbnrl
7.3 kMt WnmpMnc Ng raqunmcrt
'.4 VMtag: Praiiira-racuun
J MO Pollulon CMogoiy: B
'.impTyp«:3

«. WIZARD CLASSIFICATIONS
1.1 41 CfRraig«iy!K»«pA»oy From Food
L2 11 rm nm: fl 1
U 41CTH Pict.ji OMM»; IU

t. I>HVSKAL ft CHEMICAL
PROPERTIES

1.1 Phyrio>IMal>«1(*CiMl1iMr. Uqmd
WMdvMWgM: 115.13
Mfc| >«M ri 1MW 2SOT - 121X •
3WK

14 Finitei| PotoC-UT --22.4-C.MOfK
6M.I1> • 347X •

f.12
50.1c»g-2.tOX10IJAg

t.13 H—•«< ComkuMtorl: Not (
L14 HM| c« D
«.13 Ho«» €« iuludnn- Not p»rtim«
».U t
L17
X1I UmMiia Vdu« Curanly not >nkbl>
(.11 «M4 Vapor PnuuTKCwnnly not

NOTU
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TETRACHLOROETHYLENE TTE

SATURATED LKHJD DENSITY

TmuMnlura

11
41
41
51
SI
M
M
71
71
M
M
M
M

1M
1M
111
111
111
111
1M
111
141
141
1M
1M
1M

103.4M
1U.OM
HUM
102JM

HUM
101.7M
1(1 .WO
101.M*
1M.7M
HUM
1MJM

*U1*M.*1*
MJ1*
MJM
M.7M
M.42*
M.13*
t7J3»
•7J4*
17 JM
*u»
M.M*
MJ7*
MM*

1.21
UOUIO HEAT CAPACITY

T«np«ntur«

0
10
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M

4*M
M

7*
M
M

1M
11*
12*
13*
14*
1M
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17*
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1M
2M
21*

BrttWt Ouniuf unn t~
poundF

1.1*1
UM
UI1
U*2
OJ*3
OJM
UM
OJM
U*7
UM
U1*
U11
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U11
U14
U11
U1I
U17
OJ1I
U2*

U22

Ul
uaun THERHAI. coNoucnvnY

TimpMtMm BcDtah •wniM^ unM Inch
p«r ho« luinff* fao* F

N
O
T

P
E
R
T
1
M
E
M
T

U3
UQUDVBCOSITY

xr?r
u
M
II

7*71
M
M
M
M

1M
1M
11*
115
12*
121
13*
111
141
141
19*
1M
1M
115
17*
175

Cndpote*

I.IM
U2I
O.MO
0.173
0.141
1.113
UM
0.777
0.7M
•.73*
(.71*
UM
1.444
O.M3
U47
*.(31
•J1«
0.441
0.9M
OJ74
OJ41
OJ4*
OJ97
OJ2*
U1I

*M
aOUJBUTY IN WATBI

TmpwMm
(4 f̂».F)

U

I'MiHfeparlM pound!
vfMW

•.Ml

—

US
SATURATED VAPOR PRESSURE

(d>ff*MF)

M
71
M
M

1M
111
121
1M
141
1M
1M
171
1M
1M
2M
111
221
291
241
290
2M
270
2M

Pound! pw •quit* luck

UM
U1I
U2S
1541
1.731
U4I
1.217
1.54*
1J93
L44I
9J4X
L7M
4.M7
U1*
I.IM
LIM
U24

11.711
19.IM
1UM
1UM
22.521
2UM

U*SATURATED VAPOR DEMSITY

TiMpmnm
(tf̂ nMP)

M
71
M
M

1M
111
121
19*
14*

1*1M
17*
1M
1M
2M
21*
221
23*
241
25*
2M
271
2M

Pou*>p«r cubic fo*t

I.M7S2
UM2*
•.tint
I.M57S
MM21
1.12571
I.H242
U40M
uMn
I.M1M
•.•7943
I.M21S
I.111M
I.133M
I.1M4I
I.1M1I
urn*
US2M
UMM
I.11MO
1.4133*
I.47M*
(.S47M

U7
DEAL Oia HEAT CAPACITY

(diirm F)

1
21

•71
1M
125
IH
171
2M
221
2M
271
3M
329
3M
375
4M
419
4M
471
9M
525
SM
575

M*

*ld-1SIIII*V*'>"
I.1M
1.111
0.113
1.11*
0.1H
(.120
0.122
*.12S
0.127
0.12*
0.131
0.112
0.134
0.131
0.131
0.13S
0.141
0.142
0.143
0.144
0.141
0.147
0.141
0.141
0.140
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VINYL CHLORIDE VCM

CAUTIONARY RESPONSE INFORMATION

%~*»
VCM UqudlkMiMKlDolbanMUr
Vinyl C mnoimr cloud to pnducad.

KMPOMP
Ennrta.
SUofflgr
SbyiVMn
EncuKl
AwtdcttO
NoWytoc*
Protect «w

Fire

Exposure

Water
Pollution

• way.

•on ICWCM ind ul nn dopottnM.
1 M UM »rttir iprar e 'mitt dowtT vaeor.
"• " OM of teg» dtechonjo.
aMhtqddmfnpDf.

wMUw.

1 TlirnLt
POBONOU8 QA9 IS PROOUCED M RRt
RMMMH it>ng near Mi my occur.
U«y acwt * looted In MI maud nw.

ni SiMModor

Cad imoMd ooMriMrand pMKl MM idicing iluoir ««h MHT.
Stop ««w of g» If pan**.
Ulllrabim
EatagiMi ml IM «W «y etarricil

OU.FORUEDtCW.AIO.

VAPOR
lM».lllni ID «r««. noo«. »nd Matt
» InWod. »* auoo dUnoM or aMc* btMMno,
Momtotiohrir.
• bn̂ Hng ta tfoopod, g»* «*JcW rooplntol.
• bwNnj !• dMbA gM aqigon.

UQUO
WIcauwkoMhta.
Flu* MlKMd *raM •» pkity ol oMt.
OO NOT Rk» AfFSCTS) AHEAS.

*"' — n<mm»«citi

1. CORRECTIVE RESPONSE ACTIONS 2. CHEMICAL DESIGNATIONS

C2.U10M
U PWII
U jtOftlN DnlgB»»
24 OOTDNOLllOM
U CAIPl»|M»y Hoi: 79-01-4
2.1 MAC
2.7 lUiltoJH

911U

X HEALTH HAZARDS

* RubMr gtomo ond >hOM: OM ÎgN gogajM: cvgMlc npor c

SKI* rayauMfro
munk ol UMd mpmtk.

otEivooura: mWLATOtt
•MeWr

ATXJM MgX u»m<rOooi MUM d
r my b. »t»of««l onugh «ldn » knj*

14 1LV-TWA: 9 ppr»
U TLV«TE1J Ml IModL

EYESMOSKW (k»h««(ipl«rty o»«

- • •- --- irti- ran

X11 Vipw P>«) •>«»• OureoMriolIeK V»poni cww modnl* kUWkm ouch «•! DMO™* «• lino

1111 N« or InM rtumnilol
. Ttal

nho
i imodlnq MM raddoring ol oHn. Uqr c

X12 Odor ThnMlHlit HO ppm
J.O DLH VotaK Noil Mod.
XV4 OSHAML.TWfc 1 ppm
J.11 OSMA PO.-1TI1; 9 pom rang* not oiaodlng my 19 irtn.
111OSHA P0.-Crftao: Not Hbd.
1.17 EPA AfGU Noil MM

4. FIRE HAZARDS

: For i

Coal

Mo4 to B»
UM*Nolpon1nont

4J tpirid H«grt. ot Clmfciodim
Pradwte Fonm HdMy «nte c
DFOdudo Men » hydregon chkXdi.
phaogortc. and ortn noraMo.

In PIBK ConMnw m«y «»>Dd«
kiln. QolohoMlorgvnolrindnv

«. HAZARD CLASSIFICATIONS

11 «1 CFR Comory. FlomMHi OM
41 cm COM: 2.1

U 4» cnt PltXgi Ocoup: Nol airtlninl.

1 CHEMICAL REACTIVITY

U

•J
NouMMv AfOTM tar Arid* »»*

or rir. M«nM. or ho« !>*•* o

UMdMUBt>
. Thn 40-100 ppm of pranol

«. WATER POLLUTION

U BloltlteH atya.0 D»I»I< (XX)): Mono

7. JIHIPP1NG INFORMATION

M OradM«« Purity: ConwmrdU or licnnul
9>*«

' J Uoragn TonowMm: Undv prauura;
•ntt«« M >tn. prauin: low

' J kmt MmMptan: No ra«>romM
'A Vmttntc Undtr praum; uMy rate) Al mi

'.) MO PotuOo*
'.I SMpTnM:2
'.7

i: CuranoV m miUto

U NPPAHi

2
4
2

: 1 pound1.1 tPAR«puil»iliC
1.7 EPA Polmto« Conory; X
U MCKA WMM Nurnkw: UMMX4]
U CPAFVIPCAUoCNolMkjd

I. PHYSICAL t CHEMICAL
PROPERTIES

1.1
U

•o«ng PoMol 1 Okie 7JT • 13.rc •
290.4'K

pn«kii Paw: -244 JT - -m.rc •
-1U.4-K

Crittnl TompMMn: J17.1T • 191.4-C »
431.rK

14 ClMo* PnMWK 77S pota - S17 Km • J.J4

«-1l-C(hMd)

0.01*1 Mm M 25^
U U^uUWlktrMoflMWTMMloKfoAIM

dyno»cni-0.03Nlni>t«rC
r.11 V*po< (OM) 8o~«e amMr. 2-2

1196
1.12 LMM>IHMlo«V>«oriulaK ISOBHrti-

1.11 Ho«« ntCginbuolluu: -*1M B»Jl)--4i20

1.14 Ho««(l
1.11 H*mt <* tfUlm: No> portort
1.1* HoO irf FiiliiiiiillMInn: -721 BMfc « -408

1.17 HMI •* ration: 11.14 eMfg
1.11 UnJIng V*» CucranBy not
(.1* IMd VopM Prauu

JUNE 1999



VINYL CHLORIDE VCM

».»
SATURATED UOUO DENWTY

T^vmun
(d̂ n..F)

•9

f

PotmdipwciiMehM

I1JM
M.71I

tJ1
LIQUID HCAT CAPACITY

TtmfunHun
(itogranF)

•30
•20
•11

•

BriHOithOTiuluWtitK
po**iil '

IJM
UN
un
•JTS

ui
UQUD THERMAL CONDUCTIVITY

TOTiparabjf*
(<tograMF)

.̂ ^^U^

N
O
T

P
1
M
T
1
N
1
M
T

1.2)
LIQUID vacosnv

T«mwral>ira
(d^TMlF)

•1(
-9
0
S

CMdpate

UIT
•Ml
UTI
OJT1

U4
SOLUBUTY U WATBt

TuipuMan
(diitm F)

U

^

I'OMiO pvIM pound*

MM

—

tJS
SATUHATEO VAPC* PME3SURI

TMipwttura
(d r̂aMP)

•«
•4»
•M
•a
-it
•
i*
»
M
4t
M
M
7«
M
M

1M
111
1»

P«y«d« p«r HUMI Inch

UM
4Jf1
UM
7JH
•414

1144*
1I.I1*
1t̂ 1«
njM
XJM
Hu4M
42JM
WJ4«
M^M
T1J4t
n.«M
17 JM

11UM

U(
SATURATED VAPOR DCNOTY

Twnpanlwv
(d̂ M.F)

4*
4*•M
•n
-it
•i*

M
M

4*M
M
70
M
M

1M
111
in

, «

•.MHO
I.MI4S
«.MIII
t.1114*
(.1X710
0.1I7M
0.1S3M
inmt
OTIHO
OJHIO
0.4M70
L477M
I.KO»»
•.•UM
0.7SI70
•J7*M
IJ07«0
1.117M

•J7
DEAL OAS MAT CAP ACTTY

Tmpmura
(Ji»f.n P)

0
IS
M •
7S

1M
12S
1M
17S
2M
m
2M
27S
3M
US
UO
379
4M
425
4M
47S
900
SIS
SM
srs
too

BrtMt Bixmri im* p*r
fouatf

0.1U
I.1M
0.1M
OJOS
•J11
UIT
•J34
•JM
•JIS
U41
OJ47
•JSJ
IJS7
OJtl
UM
U71
U77
un
UM
OJ>1
uts
OJM
OJO
•J07
OJ11

JUNE 1999



1,2-DICHLOROETHYLENE DEL

CAUTIONARY RESPONSE INFORMATION

AeatytonadkMontft

dl-U^OIcntoroatiykna
»yn>Oichtoro«hylana
Ootorm

. Flami»». Coring vapor la pwoucad.

Evacuata.

WwgpggMandialc (twig •pparatui
Stu off ignUan <ourcaa. CM lira dapanrmrt.
Nawy tool lu« and paUon conM

Fire

Exposure

Water
Pollution

Fl «»aM>plC.
PXMONOUS GASES fcMY BE PRODUCED IN FIRE.
Canttnan nay natoda In to.
Ftoalttactatang vapor rad may occur.
Vapor my avbda «IgrtM In an anckaad ana.
F*yi«n»»i(*y_rh«iKr»».lb«iii or carton i
Wvtw my b> iiwffMMw on flra.
Cod.

Calbrmdcalald.

cauaa dUnan, nauua. vomWng, or
VAPOR
Ik

UovavtcamBlraahar.
» braaNng haa aloppad. gin arm*
» braaMag It aMcuE. ft* <nyg«B.

f SWALLOWED and vtcam to CONSCIOUS, hava vfcam drink wakx

~~i -T i"i 11 nit alum mi nnali Hi li mini m
Mqr ba danganui * • ankn wak» k
NO*, local haaBi and •

1. CORRECTIVE RESPONSE ACTIONS

Pum

2. CHEMCAL DESIGNATIONS
1.1 CO CunajaOBly (liiup; Nal Ulad.
u riiiima nrti-nn
u mourn onipiaiiiiii 3j/iiao

braaWnganaraka.

3. HEALTH HAZARDS

t Rubbar gkwai: iaMy gogglM: air mpply naak or H»- conMnad

crampa. cacfeaj nanoua a mm Irtojaon of ayaa and (on pralonoad
contact) Iktu. Ingnaon Ckuaat atghj dapraaiion k> daap nareoato.

JJ Ti lak I at Riajiyri; INHItATTOM iamivaframfuTlwa^aaunKllbTaa«kqtod<lcul.o>ia
oxygare Kvlcam to not hrikMm, fn aitHldal raaplrakan. prafaraUv mou»Ho-inou»i; gtva o»ygan
vhanbraatangtotaaunaCcalapnyildan. EYES: Huil«»»i <Mar tar at toaat 1Sn*l SKM
«wr>wal»kh>oap>nj««ar. MGEmOM ,

14 TLV-TWA: 200 ppm
U TW4TOJ Not kMd.

gin guMc kMaga and catafea.

1.7 T«dt«yb»lB*iaaV»caa*«I: oni LO> • 770 mgftQ (ral)

1.11 tlqyU ar Sothl CHaneMalfca: Cwrartk; not
• " -^— - -- ••- - --- itj nnl 1 1 Hutu
XII BLM VaklK 1,'JOO ppm
1.14 OSHA PeL-TMWA: 200 npm
J.1S OOHA PCL«TEL: Not Wad.
XII OSHA KL-Calatog: Not Wad
1.17 EPA ACOU M* htad

4. FIRE HAZARDS

.1 naak PeM: 37T C.C.
namniabk>L*iillalnAtr:«.7V12.a%

.1 PkaEilnguW<ln(Aaaiila:Ory
chanfcal foam caiton doada

4.4 Fir. Uoautohki9Aa.nl> Not to B.
UM* Wllar my ba MHadha.

4J tpirial Hanrda et Cambuaaoii

chbrua knaa my farra In *raa.

air and my nval i oroktoraUa
ililin i m i iium nf iQnffim —' *-^

.7 AinalpillliiiTi

(. HAZARD CLASSIFICATIONS

1.1 4tCFKCalafary:Fk>Tnabtolquld
U 4ICn(Claaa:3

«• CPU Pkcfcija Qrauav H

U NFPAHi

MrtaPualPMkRU
(cakx)

,12 FtanaTaMaaffatoK Curartfy not

Ciiiitiiidiin (HOCCC Nal Mad

5. CHEMKAL REACTrViTY

DiMkifTranaporcStabki

CayateKNotparlnant
J PaljIiiMftaBllBK Wl not ocouf undar

onWyconMonaflHpranl. Tha
nMcaantoiMttgoraua.

U k*»N»ra>Pil|iiiiilialliii Nonauaad

C WATER POLLUTION

1.1 -tnilliTi ilin.
dnaraynoli iltohH

U WikirtnU Tatlcay Cutana> not

CunMlynota
OKMMO* IPOO):

7. SHIPPING INFORMATION

.1 OndaaiifPiufcyCoitmrdal
J Storaga Tifnaarakira: AnttaM
J kiart Anwiphara: No raquiramM*
.4 Vanfeg: Prataura vacuum
J IMP Po«ulfcnlCato gory: Cunandy nol
.1 SMpTyiwCurranaynolavaitobla
,7 •aro»H^TVpa:Cunan»rnotavaltobla

•»("•

U (PAD
1.7 EPAP

:1000pomto

U ePAFMTCAUaeNDIt

f. PHYSICAL ft CHEMICAL
PROPERTIES

1.1 P*r*>l»aaiatirCaiid1ab»:UquW

U Mill uidarWilglitl 17.0
U BikingPaaOatlakicda: 140-F-MTC-

: 1irF>4TC-32fK
eke -114T»-«1'C»

nrxram: -arr .-vrc-223-K
tlm

TanataK 24 OyiMNm •
0.024 Nhi at 20%

U muM Wak» knaifcrtol Tinalen: (aat) M
dyitoalon - 0.030 K*m at 20%

a.1( Vaaai (Oaa) IpiiiMIl OnN*r. 3 J4
m.11 Raaa of »uadna Haakl of Vapor (Oaa);

LaMHatfafV»a»rlxallaiiM30aiu/tJ-
72callg-3.0X10>JAg

1.13 Haat * Cakiaualtoir -4,147 3. BaJb .
-2.110.9 caVg • -1 12.17 X 10* JAg

1.14 Haat a> DiLoiiiuaaMnii- Not oartnanl
m.13 Haat af »p««lon: Mot parHnant
1.11 Haat of PulyiiailialHiK Not paranant
1.17 Haala<Fualo«:Cunan»/nolavaW»>
1.11 UmWng VaklK Curraray not anMUa
rn.1t Raid Vapor Praiaina: Cunandy not
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